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Rebuttle document manuscript JoVE59064

Dear Editor,

Thank you for the in-depth review of the manuscript. In our means your comments were very helpful to improve the manuscript substantially. Please find below the point by point reply:

Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 

Response: Thank you very much for this comment. We have proofread the manuscript to ensure that there are no spelling or grammar issues.
2. Please add more details 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. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. See examples below:

1.1: Please list an approximate volume to prepare.

Response: We have added “i.e. 100 mg in 10 mL NaCl”.

1.2: Please specify the dialysis tubing used (e.g., molecular weight cut-off).

Response: Thank you for your helpful comment. We added the molecular weight cut-off (10.000 Da) to point 1.2).

2.2.3, 2.2.4: Please specify surgical instruments used. How large is the incision?

Response: Thank you for this point. We have added that the skin incision is approximately 5 mm long. A pair of scissors and a tweezer are used.

2.2.9: Please provide the composition of infusion solution or refer to the previous preparation step.

Response: Thank you for this point. We have added preparation step 1.5.

4.7: Please describe how to sacrifice the mouse.

Response: Thank you for this helpful comment. We have added that the mouse is sacrificed by decapitation during anesthesia.

3. Please combine some of the shorter protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.

Response: Thank you for pointing this out. We have combined some shorter protocol steps.

4. Please include single-line spaces between all paragraphs, headings, steps, etc.

Response: Thank you for this point. We have included single-line spaces between all paragraphs, headings and steps.

5. After you have made all the recommended changes to your protocol (listed above), please highlight 2.75 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.

Response: We have highlighted the essential steps of the protocol for the video.

6. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Please do not highlight any steps describing anesthetization and euthanasia.

Response: Thank you. We have highlighted as indicated.

7. Please include all relevant details that are required to perform the step in the highlighting. 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 highlighted.

Response: Thank you for this helpful advice. 

8. Please number the figures in the sequence in which you refer to them in the manuscript text.

Response: Thank you for pointing this out. We have numbered the figures in the sequence in which they are referred to in the manuscript.

9. Figure 4: Please define error bars in the figure legend.

Response: Thank you for pointing this out. We have defined the error bars in figure 4 within the figure legend. 

10. Figure 4: As this figure was modified from a previous publication, it must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”

Response: Thank you for this well taken point. We have added “This figure has been modified from [citation]” to figure 4.

Reviewer #1

Major concerns

1. The equilibration and experimental periods are much longer than that in in rats (ref 4). I guess that the longer times were chosen in order to achieve a sufficient amount of urine for analysis. However, this limits the method in that transient increases in glomerular permeability may not be accurately detected. This limitation should be mentioned in the Discussion.

Response: Thank you for this well taken point. We added this point to the discussion section. Shorter time intervals could be chosen depending on urine output, e.g. 30 minutes time points.

2. Creatinine is removed from the blood mainly via glomerular filtration, but also by proximal tubular secretion. This will introduce an error when estimating glomerular permeability using this method, reducing the measured fractional clearance of Ficoll. This limitation should be mentioned in the Discussion.

Response: Thank you very much for this helpful comment. We have added this comment to the discussion section. 
Minor concerns

3. The authors could consider re-phrasing the first sentence in the introduction to be more general, e.g. to "Structural or functional alterations ...". Emerging evidence support the concept that cytoskeletal alterations within the cellular components (podocytes and ECs) of the glomerular filtration barrier (GFB) are key to explain the observed alterations in permeability occurring, for example those occurring during angiotensin II stimulus (ref 4). Such alterations may indeed be of a physiological or functional nature (e.g. proteinuria occurring after exercise) rather than being "defects" per se.

Response: Thank you for this helpful comment. We have added functional changes to the first sentence of the introduction.

4. Page 2 row 77: change "smallest" to "small".

Response: Thank you. We have changed smallest to small.
Reviewer#2

Major concerns:

1. This technique is completely dependent on the fluorescent readout of Ficoll-70 for relative changes. For figure 3, the authors state "the detector …is overdriven so that the diagram depicts a nick". I do not understand this at all. It appears to me that this "nick" is in the crucial part of the graph and that the important data is missing. Until this can be clarified, and a representative graph of the actual data is shown, this is unpublishable.

Response: Thank you for this well taken point. We have repeated the fluorescence scan of with urine pool probes (diluted 1:10 and 1:20 in PBS) and urine pool probes (1:10 in PBS) with increasing concentrations of FITC-Ficoll 70 (see figure 3 B+C). Figure 3B depicts the diluted urine pool fluorescence intensity depending on the wavelength. The peak auto fluorescence of the urine pool is at 365 nm. Figure 3C shows the peak fluorescence of urine at 365 nm and the FITC-Ficoll 70 fluorescence peak at 525 nm. Figure 3D shows only the FITC-Ficoll 70 fluorescence peak at 525 nm. Different concentrations of FITC-Ficoll 70 show increased fluorescence intensity measured with an emission at 525 nm (Figure 3E).
2. FITC as a conjugate is notoriously prone to detachment. The authors have attempted to remove free FITC dye, but have not demonstrated success. Also the amount of free dye as a consequence of being kept in the freezer over time was not considered or measured. These need to be addressed.

Response: Thank you for this well taken point. The manufacturer states concerning the stability of FITC-Ficoll (polysucrose) that the thiocarbamoyl linkage of fluorescein moiety and Polysucrose is similar of the linkage to dextran. “The stability of FITC-dextran is in vivo and in vitro. Only at elevate pH (> 9) and elevated temperatures is there a risk for hydrolysis of the fluorescein label. Studies at 37 °C in rabbit plasma, muscle homogenate, liver homogenate and urine established that FITC-dextrans are stable for at least 3 days. No changes in the mol.wt and no release of fluorescein moieties was noted (Data sheet FITC dextran and FITC-polysucrose, TdB consultancy).” To address your questions we dialyzed FITC-Ficoll 70 and measured FITC-fluorescence in the dialysate. In addition, we performed a freeze and thaw cycle FITC-Ficoll 70 and dialyzed again to address the question whether the freeze and thaw cycle would affect hydrolysis of the fluorescence linkage to Ficoll. Fluorescence was again measured in the dialysate. We could only detect less than 1 ‰ of the FITC-Ficoll 70 probe in the dialysate.
3. The purpose of this adapted assay is to reduce technically complex alternative procedures. Authors very briefly describe the Rippe et al. method and list its disadvantages, ie. technically complex, radioactive, and invasive. However, because the authors do not discuss in any detail what this method involves, it's difficult to see how their method is less technically complex and invasive, particularly since the authors method involves surgical techniques that require precision, as they discuss in the discussion (331-333). 

Response: Thank you for your comment. We have added a paragraph discussing the published methods in more detail and pointing out the advantages of the presented method.

4. The authors have not attempted to compare the changes that they have measured to what they would expect, based on the assay by Rippe et al or elsewhere in the literature. This is critical. The title suggests that this assay is "highly sensitive" but there is no evidence of this.

Response: Thank you for this comment. We have performed urine analysis with the albuwell assay and found that albumin/creatinine ratios do not differ significantly between 0 and 60 minutes in control and Ang II treated animals (Figure 1A for reviewers). Figure 1B for reviewers shows the albumin/creatinine ratio normalized to 0 minutes. Figure 1C for reviewers shows FITC-Ficoll 70 fluorescence/creatinine ratios for control and Ang II treated animals. Ang II treated animals display a significant increase compared to controls (3.9 times increase in Ang II treated animals compared to 1.3 times increase in control animals). Compared to data published in literature we studied changes in glomerular permeability. However, the assay published by Rippe and Haraldsson investigated the sieving coefficient. Direct comparison is therefore not applicable. We followed your suggestions using the DiaComp recommendations and used albuwell (see point Minor concerns 1).
Minor concerns:

1. Creatinine measurements are not ideal (and therefore not robust). DiaComp guidelines should be followed.

Response: Thank you for your comment. Creatinine measurements are not ideal as there is up to 30% tubular secretion in female mice (Eisner et al., Major contribution of tubular secretion of creatinine clearance in mice, Kidney Int. 2010). We checked the DiaComp website aiming to find guidelines, however we only found a protocol to measure creatinine in the urine using the Jaffé reaction. As shown in figure 2A increasing FITC-Ficoll 70 concentrations in the urine increase creatinine concentrations significantly when Jaffé reaction is used. We therefore performed an enzymatic creatinine measurement that does not interfere with FITC-Ficoll 70 in the urine (Figure 2B). We also followed the DiaComp protocol to measure albuminuria in mice using the albuwell assay (see Reviewer 2 major concerns point 4).
2. The authors need to prove that the Ficoll does not interfere with the creatinine assay rather than just assume that it is "unlikely".

Response: Thank you for pointing this out. We have measured creatinine concentrations of urine pool probes (1:10) with different FITC-Ficoll 70 concentrations. FITC-Ficoll 70 concentrations do not interfere with the enzymatic creatinine assay kit (Figure 2B for reviewers). However, FITC-Ficoll 70 concentrations (80 and 160 µg/mL) increase creatinine concentrations significantly that have been measured with the Jaffé reaction (Figure 2A for reviewers).

3. In the introduction, authors suggest that "researchers use animal models in which albuminuria is induced by robust renal injury due to toxins, drugs and renal surgery. However, induction of this type of renal injury often goes along with extreme stress to the animals". Stress to the animals would not be alleviated by this approach; long term investigations would still need to be done (and I would suggest that the stress is moderate, not extreme). It does not follow that a sensitive assay would negate the need for these models, just the need to measure albuminuria. This sentence is not relevant.

Response: Thank you for your comment. We have deleted the sentence within the introduction section.

4. Check point 1.4: final concentration of FITC Ficoll 70 would be 50 µg/ml not 40 µg/ml.

Response: Thank you for this helpful comment. We have changed the volumes so that the final concentration is 40 µg/ml.

5. Define "urinary pool". Is this urine without FITC Ficoll? There are two time points. How long is the urine collected for at each of these time points? The detail is lacking and it makes it difficult to understand. How does 4µl of a 10mg/ml FITC-Ficoll stock solution (i. e 4 µg), added to 250 µl urine equate to 160 µg/ml final concentration FITC Ficoll? By my calculations this gives 16 µg/ml.

Response: Thank you for bringing this up. A urinary pool is urine from 12-hour urine collection of healthy mice that is pooled. The urine is collected for 60 minutes after bolus injection (urine 60 min, equilibration phase). The urine is collected for further 60 minutes during the experimental phase (urine 120 min). 

Concerning the concentration for the FITC-Ficoll 70 standards: 4 µl of a 10 mg/ml FITC-Ficoll 70 stock solution is equivalent to 40 µg FITC-Ficoll 70. If 40 µg of FITC-Ficoll 70 is added to 250 µl urine, the concentration is equal to 160 µg/mL.

6. Is 5.1.3 adding detail to 5.1.2? This is also unclear.

Response: Thank you for your comment. 5.1.2. describes how standard tubes are labeled. 5.1.3. describes how the standard 160 µg/mL is achieved. If this is confusing, we could combine both points.

7. The resolution of all of the figures is poor and needs improvement.

Response: Thank you for your helpful comment. We have assured high resolution of the figures.
8. Some errors in word usage and confusing sentences are present. They are listed below by line number:

48 Use of alternative is not necessary

Response: Thank you for your comment. We have changed the sentence accordingly.

52-55 These two sentences seem to be saying the same thing. If they are not, it's not clear how they are different.

Response: Thank for your helpful comment. We have deleted the word discrete within the first sentence. This hopefully helps to clarify our point. Albuminuria is a marker for cardiovascular outcome and glomerular injury. But albuminuria <30 mg/gC, i.e. in the normal range, is also associated with cardiovascular risk.

75-77 The lack of commas makes it unclear what this sentence is saying. Perhaps a comma after suprapubic catheter application would help.

Response: Thank you for pointing this out. We have added a comma after suprapubic catheter application.

77 small instead of smallest.

Response: Thank you for your comment. We have changed smallest to small.

81 switch offers and therefore

Response: Thank you for this comment. We have switched offers and therefore.

106 one pair of fine scissors

Response: Thank you. We have changed it accordingly.

136 Be consistent. Use light protection tube here and later on say brown tube.

Response: Thank you for bringing this up. We have changed it to brown tube.

142 Not completely clear what it is to "over-expand the head of the of the mouse with a tape" is trying to say. I believe the authors are trying to say to hyper-extend the neck of the mouse with a piece of tape.

Response: Thank you for your helpful comment. We have changed it to hyper-extend the neck of the mouse with a piece of tape.

170 Unclear what leak tightness is. Authors can explain/reword and describe how you control for it.

Response: Thank you for your helpful comment. We reworded the sentence. “Control for tightness of the ligature by careful viewing through the microscope.”

213,215 Which collection timepoint in considered the urine pool. Need to clarify

Response: The urine pool is a pool of urine that has been collected from healthy mice in a 12-24 hour urine collection in a metabolic cage. 

222 The use of respectively here may be incorrect.

Response: Thank you for your comment. We have deleted respectively.

215 Which collection timepoint in considered the urine pool. Need to clarify

Response: The urine pool is a pool of urine that has been collected from healthy mice in a 12-24 hour urine collection in a metabolic cage. 

262 parallel to, not paralleling.

Response: Thank you for your comment. We have changed “paralleling” in line 268 into “parallel to”.

269 parallel to the murine spine, not paralleling

Response: Thank you for your helpful comment. We changed it as indicated.

292 use the singular, i.e. mouse. Not mice.

Response: We have changed mice into mouse.

305 "is aligning" should be, "is aligned to the murine spine".

Response: We have changed it as indicated.

313-314 This sentence is not clear and should also be two sentences.

Response: Thank you for this comment. As we have performed new fluorescence scans and changed the figure legends accordingly.

321 "FITC-ficoll 70 levels before". Before what?

Response: Thank you for your comment. FITC-Ficoll 70 levels before the begin of Ang II stimulation.

343 Lubrication should be used, not lubrification.

Response: Thank you. We have changed it to lubrication.

353 No comma needed after essential.

Response: The comma was removed.

372 Redundant saying "applied used".

Response: Thank you. Used was eliminated.

378 "enhance" should be "enhances"

Response: Thank you for this comment. We have changed “Increases in blood pressure enhance” to “Increase in blood pressure enhances”.

Reviewer #3

Major concerns:

1. The authors should use unlabeled ficoll as a control. Hence parallel mice treated without the fluorescent-label would provide a more accurate baseline for before and after permeability is induced, in this case by AngII. The unlabeled ficoll trace would then be subtracted from all the labeled experimental samples.

Response: Thank you for your helpful comment. We have performed additional mouse experiments with unlabeled Ficoll-70 as controls. Fluorescence/creatinine measurements do not show significant differences in mice treated with FITC-Ficoll. Please see figure 4C. 
2. In the same context I would suggest to dilute the samples accordingly so that the peaks can be accurately measured.

Response: Thank you for this well taken point. We have repeated the fluorescence scan of with urine pool probes (diluted 1:10 and 1:20 in PBS) and urine pool probes (1:10 in PBS) with increasing concentrations of FITC-Ficoll 70 (see figure 3 B+C). Figure 3B depicts the diluted urine pool fluorescence intensity depending on the wavelength. The peak auto fluorescence of the urine pool is at 365 nm. Figure 3C shows the peak fluorescence of urine at 365 nm and the FITC-Ficoll 70 fluorescence peak at 525 nm. Figure 3D shows only the FITC-Ficoll 70 fluorescence peak at 525 nm. Different concentrations of FITC-Ficoll 70 show increased fluorescence intensity measured with an emission at 525 nm (Figure 3E).

3. Where is the urine peak (~395nm) in Figure 3C?

Response: The autofluorescence urine peak is found at 365 nm.

4. Authors should indicate whether mice were sacrificed at the end of the procedure and how this was done.
Response: Thank you for pointing this out. Mice were sacrificed by decapitation in anesthesia.

Minor concerns:

1. Figure 2. I find this figure not very informative. I suppose the video will address this, however a sketch diagram would be more effective here.

Response: Thank you for pointing this out. We have created a sketch diagram but feel that our art skills are not very elaborate. We therefore suggest to provide this figure within the supplemental material.
2. Figure 3. Use the same scale and increase font size.

Response: Thank you for bringing this up. As we have performed new experiments, figure 3 was changed. We have used the same scale and increased the font size.

Yours Sincerely,
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Lorenz Sellin
, MD
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