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Dear Dr. Nguyen,
We are pleased to resubmit our revised manuscript entitled “Revealing subtle changes in cardiac function using transthoracic dobutamine stress echocardiography in mice” to be considered for publication in the Journal of Visualized Experiments.
We thank you for the editorial advice and revised our manuscript accordingly. We further addressed the valuable comments raised by the reviewers. We have tracked the changes within the revised manuscript for identification of all edits. We honestly hope that with the revised version of our manuscript other investigators may find our protocol useful to reveal subtle changes within their experimental setup using dobutamine stress echocardiography. 
Thank you for considering our submission.
Yours sincerely,
Ulrike B. Hendgen-Cotta 
- in behalf of all authors - 


Rebuttal relating to the editorial and reviewer comments regarding

Revealing subtle changes in cardiac function using transthoracic dobutamine stress echocardiography in mice
by Settelmeier et al. 

MS: JoVE62019
We would like to express our thanks to the editor and the referees for the thorough evaluation of our manuscript and their important comments. We have carefully considered their recommendations and incorporated the changes proposed in the manuscript. 
In the following we respond in detail to the questions


Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
We thank the editor for the opportunity to proofread the manuscript and corrected spelling and grammar issues. We checked all abbreviations and added definitions when necessary.

2. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: the first sentence of the second paragraph of the introduction
[bookmark: _Hlk54691256][bookmark: _Hlk54678714]We deeply apologize for this unintended overlap with previous published work and changed the sentence accordingly: “Since the symptoms are unspecific and more than one third of patients with the clinical syndrome of heart failure may actually not suffer from heart failure, it is important to find an objective echocardiographic correlate for the patient’s clinical presentation (p. 2, ll. 11-13)

3. a) Please specify what happens to the animals after the experiments. If euthanized, please specify the method of euthanasia without highlighting it.
Due to the non-invasive nature of the presented ultrasound stress echocardiography protocol, the experiment does not require euthanization of the animals used. Once completed, the animals will wake up easily and will be returned to their cage. We added the information as NOTE accordingly (Step 5.3): 
“NOTE: Due to the non-final character of this technique, the animal may stay within the experiment in accordance with all relevant regulations.” (p. 7, ll. 13-15)

b) For survival strategies, discuss post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
The presented protocol is a non-invasive painless ultrasound evaluation; therefore, no surgery is performed on the animal within our protocol and there is no need for treatment of post-surgical pain. Nevertheless, recovery conditions are essential for every organism being under anesthesia. Therefore, we stressed the need to observe the animal closely during recovery from anesthesia within a separated heated cage and added details to the “protocol” section (Step 5.3).
“Place the animal on a paper towel in a separated heated cage during the wake-up period. Observe the animal closely. It must not be left unattended until it has regained sufficient consciousness to maintain sternal recumbency.” (p. 7, ll. 10-12)   
c) Discuss maintenance of sterile conditions during survival surgery.
Because our approach does not include surgical interventions (3b), dedicated sterile surgery conditions are not needed. Nevertheless, it is important to work in a safe and clean environment and to use only sterile single-use sterile injection equipment for the dobutamine injection to prevent from infections, especially in long-term experiments. We added this to our protocol in Step 1.3 and 4.3:
“Clean all instruments including the platform with a disinfectant wipe.” (p. 3, l. 20)
“NOTE: Always use single-use sterile injection needles for every animal to prevent from infections.” (p. 6, l- 13)
d) Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
We clarified this in our protocol (step 5.3.):
“It must not be left unattended until it has regained sufficient consciousness to maintain sternal recumbency.” (p. 7, ll. 11-12)

e) Please specify that the animal that has undergone surgery is not returned to the company of other animals until fully recovered.
We clarified this important point in our protocol (step 5.3.):
“Once awake and fully recovered, transfer the animal to its cage.” (p. 7, ll. 12-13)

4. After including a one line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.
We have added the one line space between the protocol steps and highlighted the needed text passages for the inclusion in the protocol section of the video.

5. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Do not abbreviate journal names.
We have assured that the references appear according to the standards of JoVE.



Reviewers' comments:
Reviewer #1: Manuscript Summary: In this manuscript, the author offered a detailed and delicate description of the dobutamine stress echocardiography (DSE) in mice and compared the result with human DSE. However, several issues should be addressed.
We thank the reviewer for the detailed feedback and after incorporating the reviewer’s remarks, we hope the manuscript is now acceptable.

Major Concerns:
1. The author used only one dose of dobutamine for DSE, and only recorded the imaging after reached the target HR. Based on the dose-depended nature of dobutamine, a different dose of dobutamine (from low to high) could be used for the DSE. What is more, continuous recording of echocardiographic images is also necessary to observe the changes of HR, EF and LV wall movement during DSE, as HR and cardiac contractility has different timing of responses to dobutamine stimulation.
We thank the reviewer for raising this point. We absolutely agree, when dobutamine stress echocardiography is used on human patients, a step-up protocol of dobutamine doses is used until a predefined stop criterion (dyspnea, chest pain etc.) or the final (sub)maximal load for the patient is reached with the aim to search for intra- and/or differences in diagnostics. When applied to identical mice within an experimental group, we do not search for interindividual differences but would rather like to achieve a comparable and reproducible identical (sub)maximal load to reveal subtle changes in the cardiac function within our experimental group. This aim is reached by administering one and the same in pre-experiments titrated dobutamine dose which reaches the significant increase in cardiac functional parameters.
We agree with the reviewer’s point that there may be different timings in response to dobutamine stimulation. We here aimed for a protocol providing a rapid assessment of unstressed and stressed mice hearts which can be applied repetitively in long-term experiments as well. Therefore, we suggest the analysis and comparison at the point of (sub)maximal load. Of course, continuous recording of the echocardiographic images is necessary to observe changes and to define the plateau of (sub)maximal load for later analysis.    
We concretized our manuscript as follows:
i) Importance of dose-finding in pre-experiments: Step 4.3. “The dobutamine susceptibility and the (sub)maximal load may vary with the mouse strain and may be dependent on the experimental setup and should be defined in pre-experiments.” (p. 6, ll. 17-20)
ii) Dobutamin administration: discussion “We here decided for i.p. injection of 5 µg/g body weight because it showed a significant, robust, reproducible and transient increase in cardiac functional parameters reaching the (sub)maximal load in male C57BL6/6JRj mice used. Because the protocol is, unlike to human patients, not searching for interindividual differences within the experimental mice group, the same (sub)maximal load should be reached in every mouse examined requiring the same application dose in every animal. At this point we would like to point out that dose-response testing until a significant, robust, reproducible and transient increase in cardiac functional parameters is reached should be done dependent on the mice strain and the experimental setting beforehand. “ (p. 11, ll. 33-41)
iii) Continuous recording of echocardiographic images during heart rate increase: step 4.3 “Record echocardiographic images until the target heart rate is reached and use the increase of the heart rate for later analysis.” (p. 5, ll. 14-15)

2. Figure 10 showed that during DSE, humans showed a 137% increase of HR and 14% increase in EF, while mice had only a 33% increase in HR in mice but a 61% increase in EF. So, based one that, the author stated that the effect of dobutamine is rather the inotropic than the chronotropic effect in mice compared to the human. This statement is not valid and overinterpreting and should be removed as the cited study (ref 12) for human beings was performed on patients, not really normal human beings. So the comparison is not fair at all. In addition, there is a dose issue. Dobutamine has the dose-depended effect in human (low dose showed inotropic effect, while high dose showed chronotropic effect). We usually give patients different doses of dobutamine for DSE (from 5 μg/kg/min to 40 μg/kg/min), while one dose was mentioned in this manuscript (5 μg/g BW). When making comparisons between mice and humans, the dose difference should be considered.
We apologize that the initial version of the manuscript has given wrong impressions. Our intention was not to do an interspecies comparison between mice and human but rather to point out differences in translational approaches. The aim was to sensitize the reader going from bed to bench not to expect human heart rate increases in mice and vice versa. We agree with the reviewer, that the statement was not valid and overinterpreting. 
First, we removed the reference referring to human patients and replaced both heart rate increases and the reference itself with data from healthy volunteers.1 
Second, we recalculated the heart rate increase for healthy volunteers and furthermore used measurements from physiological daily routine stress echocardiograms and observed an average increase in heart rate of 144 %. We have corrected the passages, added additional literature and now hope to explain the findings in a more consistent manner. 
Third, the result section has been rewritten: “The results of dobutamine administration vary between species, which is important for translational approaches. Once, (sub)maximal load is reached, mice showed an average heart rate increase of +33 % while humans showed an average heart rate increase of +144 % (Figure 10 A). At (sub)maximal load, mice showed an average dobutamine-induced EF increase of +61 %, humans showed an average EF increase of +14% (Figure 10 B).” (p. 8, ll. 29-33)
Fourth, the first section of “Between mice and human: Translational application” of the discussion has been rewritten: “As we have shown, the effects of dobutamine vary between mice and humans. Translational preclinical researchers should not expect the same increase of cardiac functional parameters they are used to in human patients or vice versa.” (p. 12, ll. 14-16)
Fifth, we would like to address the dose issue. As described in the answer to 1., a step-up protocol is used in human patients which is not needed (as long as sufficient pre-experiments had been performed) in the presented approach as the measurements should be performed at the point of (sub)maximal load within the plateau phase of dobutamine induced effects. The dobutamine effects shown in Figure 10 are measured at the point of (sub)maximal load as well. Therefore, the dose differences arise from the administrative route (i.v. vs. i.p.), the species (human vs. rodent) and different dose-finding regimes (step-up protocol in humans vs. pre-experimental dose-titration in mice). We have added this point to our discussion: “If, however, a comparison should be performed, we suggest only to compare the points of (sub)maximal load.” (p. 12, ll. 16-17)

3. The author used both conventional and sophisticated echocardiography analysis, strain analysis, to evaluate the systolic and diastolic cardiac function. More detailed strain and strain rate analyses should be presented. For example, the SD of Time to Peak (TPk), which represents the systolic synchrony, of six segments of LV should be presented. And the strain rate of LV (S wave) is another important parameter for LV systolic function, which represents the systolic rate of LV.

We thank the reviewer for this certainly important remark. While most of the preclinical studies still rely on conventional echocardiographic analysis, more advanced techniques become increasingly important. Due to the point raised by the reviewer, we added more information on TPk analysis and segmental synchrony analysis which changes after dobutamine injection for evaluation of the systolic LV function and will be of interest for researchers investigating effects of e.g. myocardial infarction in mice (revised Figure 9). Because of the instructional exemplary character of the JoVE article and video, we hope that with the revised manuscript we have found the right balance between conventional and advanced analyses. We furthermore added information and literature to the result section:
“Strain reflects the deformation of an object normalized to its original shape and size2 which equals the length of the myocardial fiber normalized to its original length3, strain rate represents the myocardial deformation rate. Strain can be measured in the radial, circumferential and longitudinal axes. One example is the measurement of the radial strain in PSSAX, which describes the increase of the myocardial wall thickness during the cardiac cycle and represents its deformation towards the center of the left ventricle.4 The cardiac systolic synchrony is a measure of the systolic function of six LV segments (Figure 9 E).5,6“ (p. 8, ll. 16-21)

4. For figure 8, "PSLAX" should be "PSSAX". And in figure 8B, the first cardiac cycle, which seemed much longer than the following two, should be excluded. Or the author should give some advice or solutions for arrhythmia. If the mice have uncorrectable arrhythmia, should the mice be excluded? Or, more than five cardiac cycles should be saved to calculate the average echo parameter (both conventional and sophisticated)? 

We thank the reviewer for this important issue. In the revised version, we have now entitled Fig. 8 correctly. The intention of Fig. 8 B was to point out possible pitfalls and limitations in strain analysis of stressed hearts that may occur. This was more confusing than helpful, especially because performing calculations on precisely recognized parts of the contraction cycle and R-wave-triggered analysis will dramatically reduce the probability of incorrect measurements. Therefore, the first cardiac cycle initially displayed was – on purpose – not correctly recognized. We have revised Fig. 8 including the caption and now show a clear PSSAX stressed analysis:
“In the healthy animal, the wall signals are uniform (red/blue pattern).” (p. 9, ll. 24-25)
With clear images, the proposed acquisition of at least 3(-6) full cardiac cycles (Step 3.2.) appears sufficient. (p. 5, l. 19)
In healthy mice and examination performed in the described manner, arrhythmia should not manifest, therefore we decided not to cover arrythmia as possible interventions may interfere with experimental results. If arrythmia is part of the experimental setting (e.g. electrophysiological considerations), some analyses may not be applicable. Because this depends largely upon the experimental setting, we hope that our decision not to cover this point in detail within the methodical manuscript is understandable. 

5. The author used baseline HR as 450 ± 50 bpm, and they also mentioned that "The EF in mice is depending on the heart rate, reported between 58 ± 11 % (< 450 bpm) and 71 ± 11 % (≥ 450 bpm) and changes by nearly 20 % with higher heart rates". So, in this manuscript, their baseline HR range is 400-500 bpm, that is too large. And baseline EF for different experiment groups may be different if one group has baseline HR for 400-450 bpm, while another group has baseline HR for 450-500 bpm.

We agree with the reviewer’s position that an adequate baseline heart rate is essential for comparison of experimental results and therefore proposed a narrow heart rate corridor. In our manuscript, we show data within a heart rate range of 400-450 bpm (Fig. 3: 425 bpm; Fig. 4: 400 bpm; Fig. 5: 400 bpm; Fig. 7: 425 bpm; Fig. 7: 400 bpm) to secure comparability. 
Nevertheless, maintaining a stable heart rate in the daily routine is a challenging issue: In literature, a variety of target heart rate ranges are proposed: Respress and Wehrens proposed 450 ± 50 bpm7, Gao et al. “generally maintained at 400-500 beats per minute” and stated a “variation of HR within 100 bpm for a strain/set of experiments  […] acceptable”8. Lindsey et al. mentioned in detail: “A heart rate of >400 beats/min is advised to be within the physiological range of murine heart rate under anesthesia. […] While it is important to sustain a high heart rate during assessment of cardiac function in rodents, heart rates of >650 beats/min suggest activation of the autonomic nervous system, and, therefore, results with heart rates of <400 and >650 beats/min should be interpreted with caution.”9 Of note, Zacchigna et al. defined >450 bpm as physiological heart rate and defined <450 bpm as (slightly) depressed by anesthesia2, whereas the decided strict cut-off of 450 bpm seems less practical. 
We here believe that a target heart rate of 400-450 bmp or slightly higher (intentionally represented by the term 450±50 bpm) represents a feasible and pragmatic approach which can be usually be reached as long as the target heart-rate corridor within one mice during the procedure and between another group of mice remains narrow within 50 bpm.  
For clarification and to avoid misunderstanding, we adjusted our manuscript according to the point raised by the reviewer (step 2.6., step 4.1): 
“To protect the animal from stress during the procedure, check the adequate depth of sedation by maintaining the heart rate range at 400-450 bpm. A variation of 50 bpm within the range is acceptable.” (p. 4, ll. 22-23)
Make sure your starting heart rate is stable in the range of 400-450 bmp. The ECG will be recorded and saved together with and on the acquired images.” (p. 6, ll. 5-6)
We furthermore added the point of inter-group-comparability to the discussion (Anesthesia and heart rate): 
“At this point, it is important to use the same heart rate corridor within one group of mice and compared to another group of mice.” (p. 11, ll. 25-26)

6. How did the author definite basal, midventricular and apical level of LV short-axis view?
An appropriate view of the multi-plane parasternal short-axis view is indispensable. We performed our study according to the position paper of the ESC working group on myocardial infarction.2 We scrolled along the long axis to set the most basal and the most apical sections in which the LV chamber is still visible in the whole cardiac cycle without including the left atrium at the base. The midventricular level is represented by the intermediate position at the level of the papillary muscles. For clarification and reproducibility, we have added the information to step 3.3.:
“[…] To define the most basal and the most apical view, we recommend scrolling along the long axis to the most distant points, where the full cardiac cycle of the LV chamber is still visible. Take images on the midventricular level approximately in an intermediate position at the level of the papillary muscles […]” (p. 5, ll. 24-27)


Minor concerns:
7. Is there any video provided?
Right now, there is no video provided. The video production will be scheduled, once the final revised manuscript is accepted. So, we hope that the revised manuscript is acceptable to provide a corresponding video soon.

8. At line 197, safe should be saved.
We have corrected the spelling mistake. 

9. Please add an explanation of Bowditch effect or staircase phenomenon in the introduction.
We have added an explanation of the frequency-dependent positive inotropic activation to the introduction:
“Partly responsible for this mechanism is the Bowditch effect or staircase phenomenon, a frequency-dependent calcium-mediated positive-inotropic cardiac response […]”. (p. 2, ll. 36-37)

Reviewer #2: 
Manuscript Summary:
This manuscript describes conducting stress echocardiography in anesthetized mice using dobutamine. The protocol is explained in detail in stepwise manner along with the cautions. The results and discussion are clear. Finally, comparison of human and mice is helpful to check the applicability of this method to translational research.
We thank the reviewer for his differentiated review and hope, the revised manuscript is now suitable for consideration for publication.

Major Concerns:
None

Minor Concerns:
The authors may need to discuss other catecholaminergic drugs such as isoproterenol-induced stress echocardiography.
We thank the reviewer for this helpful recommendation, as the discussion of various catecholaminergic drugs has been far too limited. We therefore restructured the entire paragraph on the administration of dobutamine, including a discussion of isoproterenol for stress echocardiography in mice:
“As predominantly selective β1-adrenergic drug, dobutamine is often chosen due to its cardiac inotropic and chronotropic effects with minimal direct effect on the blood pressure in preclinical studies.9 As an alternative to dobutamine, the administration of isoproterenol is possible. Isoproterenol is a non-selective β-adrenergic agonist with effects on both β1- and β2-adrenergic receptors, which – in contrast to dobutamine - causes a lowering of the mean arterial pressure after application due to vasodilatation. It leads to cardiac hypertrophy and fibrosis and is used to mimic a stress-induced cardiac injury in a rather acute and as heart failure model in a rather chronic administration, so that it is somewhat inferior to dobutamine when repeated stress echocardiography is planned in a longitudinal animal experiment. Nevertheless, the comparison of both substances did not show significant differences in inotropic and lusitropic effects in healthy mice. Overall, dobutamine is more commonly used for stress testing in the clinical setting, while isoproterenol is seen in the experimental setting.“ (p. 122, ll. 6-17)


Reviewer #3:
Manuscript Summary:
In this communication, the authors describe a protocol for transthoracic echocardiography in mice with administration of dobutamine to assess cardiac function. The representative results indicate differences between mice and humans in the chronotropic and inotropic effects of dobutamine. The detailed setup description provides the field with a clear methodology to assess cardiac function in murine models of cardiac disease. The authors provide detailed instructions, considering important points for animal welfare during imaging. There are minor concerns that should be addressed before the manuscript is considered for publication.
We are thankful for the reviewer’s comments, especially for highlighting the important points for animal welfare. We hope that after incorporating the reviewer’s remarks the point by point revised manuscript is now acceptable. 

Major Concerns:
* The authors note that the analysis software is not able to distinguish systole from diastole in some stressed hearts (Fig 8B). Can the authors clarify how they analyze the data in this instance? How shall other investigators modify their analysis methods in such instances?
We highly agree with this point raised by the reviewer. The intention of Fig. 8 B was to point out possible pitfalls and limitations in strain analysis of stressed hearts that may occur. This was more confusing than helpful, especially because performing calculations on precisely recognized parts of the contraction cycle and R-wave-triggered analysis will dramatically reduce the probability of incorrect measurements for other researchers. Therefore, the first cardiac cycle initially displayed was – on purpose – not correctly recognized. Since the single steps depend heavily on the type of software used, we are unfortunately unable to provide step-by-step instructions how to use the various strain analysis software. In the revised version of Fig. 8 B, we now use and show clear recognized cardiac cycles that have been analyzed by the software easily. 
We have added the importance of clear images for reliable measurements at the end of the discussion paragraph “evaluation of cardiac function”: 
“Attention in stress testing strain analysis is needed, as analysis of high heart rates and significantly induced cardiac function parameters depends on calculations performed with the accurately recognized parts of the contraction cycle.” (p. 12, ll. 40-43)

* Based on the misinterpretation of the stressed state of the software in Fig 8B, Fig 9 appears misleading.

Based on the revised Fig. 8, we would like to assure at this point that the measurements used for Fig. 9 were reliable performed on the basis of images with clear image quality as well as software recognition. We hope that with the revised version of our manuscript, there is no misdirection concerning the stressed heart strain analysis anymore and that other investigators will find our protocol useful to reveal subtle changes within their experimental setup using dobutamine stress echocardiography:
Figure 9: Changes in strain parameters in unstressed and stressed animals. A Decrease of global longitudinal strain. B increase of global circumferential strain. C Reduced global time to peak strain. D Reduced time to peak strain across all six segments. E Schematic overview of anatomical segments in short axis view. F Increased radial strain rate after dobutamine administration. As values are software-dependent and referent values in mice are currently not present, the values have to be seen individually for each experimental setup. The graphs represent the result of Figure 7 and 8. AFW = anterior free wall; LW = lateral wall; PW = posterior wall; IFW = inferior free wall; PS = posterior septum; AS = anterior septum. (p. 10, ll. 27-34)
 

Minor Concerns:
* Line 57: perhaps the authors meant "clinical symptoms" instead of "clinical syndrome"
In this case, the intended clinical syndrome of heart failure refers to “syndrome” as the “combination of (unspecific) symptoms”.  Re-reading the sentence, the use of “heart failure symptoms”, “clinical syndrome of heart failure” and “suffer from heart failure” appears pleonastic. Therefore, we changed the wording to avoid pleonasms:
“Since the symptoms are unspecific and more than one third of patients with the clinical syndrome of heart failure may actually not suffer from heart failure […]” (p. 22, ll. 11-13)
* Step 2.8 has a typo - "lightning" should be "lighting"
We have corrected the spelling mistake.
* Line 189 "careful not to apply to much pressure" should be "too much pressure"
We have corrected the spelling mistake.

* Step 4.2 typo - "Safe" should be "save"
We have corrected the spelling mistake.

* The authors indicate that images with comparable heart rate increase should be analyzed. Please detail what steps are taken to record HR with the image acquisitions.
Usually, the ECG is recorded and saved together with the ultrasound images. This is, as the reviewer pointed out, essential for later image analysis. We added detailed information on the steps, especially in step 4.1., what to do if the ECG signal is of poor quality:
Step 2.5: “[…]The ECG is used to record the heart rate during image acquisition. “ (p. 2, ll. 16-17)
Step 4.1.: “The ECG will be recorded and saved together with and on the acquired images. Make sure that the ECG signal is clear. Otherwise, try to re-tape all four limbs until a clear ECG signal is displayed.”  (p. 6, ll. 6-8)

* What is the purpose of Fig 1B image of a syringe?
Our intention was to show the syringe as reminder to prepare the dobutamine injection beforehand. We agree, that for the benefit of the reader, a larger view of the small animal echocardiographic workplace (former Fig. 1A) is much more important than a picture of a syringe. Therefore, we removed the picture and hope to provide a more clearly arranged figure.

* The introduction notes dobutamine produces an average heart rate increase of 37% in humans (line 75), whereas the results section notes an average 137% increase in human HR (line 279). Please address this contradiction.
We apologize for the mistake and the resulting inconsistency. Of course – and in accordance with the references provided – a heart rate increase of 37 % (which would correspond to an increase from 70 to 97 bpm) is not natural. Actually, an increase during (sub)maximal load of about 150±10 % in healthy volunteers1 is reported in the literature, which seems comparable to patients10. In the results section, we furthermore used measurements from physiological daily routine stress echocardiograms and observed an average increase in heart rate of 137%. We have corrected the passages, added additional literature and now hope to be able to explain the findings more consistently.
Introduction: “The human target heart rate in dobutamine stress echocardiography is [(220-age)x 0.85], resulting in an average heart rate increase of about 150±10 % in healthy volunteers.” (p. 1, ll. 29-31)

* Discussion of dobutamine administration - please note that dobutamine infusion can be accomplished with a tail vein catheter and infusion pump, as described in Castle et al 2019 (PMID: 30291650)
We thank the reviewer for this valuable advice. We have therefore restructured the entire paragraph on dobutamine administration, including a discussion of i.v. referring to Castle et al. as an administrative route, while discussing our choice of i.p. injection. Of course, the ideal administrative route may depend on the setting of the experiment.
“I.p. injection is a feasible administrative route as i.v. injection in mice requires a higher effort. Furthermore, assuming the comparable peritoneal resorption rate of dobutamine in mice, the i.p. injection approach avoids technical barriers and inaccuracies in i.v. tail vein injection, especially when serial testing is performed in longitudinal experiments, which would require several tail vein injections of previously punctured vessels. Nevertheless, similar to human procedures, an i.v. application approach could also be adapted8,11,12. Because of different pharmacodynamics and pharmacokinetics, this may require an additional dose-response testing in advance.” (p. 11, ll. 42-44, p. 12. ll. 1-5) 
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