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	18th January, 2021.
RE: revised manuscript, ID: JoVE61901, by Brenner GB, Giricz Z et al. 

Dear Reviewer 3, 

We have revised the manuscript, figures and the video according to Your valuable comments. Please find attached our revised manuscript and a detailed response to Your comments here in this letter, see below.  

We hope that our manuscript and video will meet the high standards of JoVe and it will be considered for publishing.

Yours sincerely, 

Péter Ferdinandy, MD, PhD, DSc, MBA


		








Major Concerns:

1. Please add information about the age and body weight of the animals used. One of the most important findings in the manuscript is that the animal's growth is critical in measurements of cardiac parameters. However, without the information of the age and/or the bodyweight of the animal used, this finding might be challenging for the readers to reproduce.

Answer: The text has been amended accordingly. Please note that the bodyweights are reported in Figure 6:

We also amended the methods section as follows on page 4:

“13 healthy and sexually mature female Göttingen minipigs (age between 12 and 14 months) and 10 healthy and sexually immature female Landrace pigs (age between 2 and 3 months) were housed in pig stalls conforming to the size recommendations of the most recent Guide for the Care and Use of Laboratory Animals DHEW and EU Guidelines 63/2010. Animals were not spayed. The temperature of the animal rooms was controlled, and animals were kept at a 12-hour light/dark cycle and vermin-free.”


2. PROTOCOL section 2.3.12: Please add more specific information about the balloon size and the inflation pressure. For example, "choose the same-sized balloon of the vessel diameter and inflate at 3/4 nominal pressure". "Soft-touch between the balloon side-wall and the surface of the vessel" does make sense to experienced PCI operators, but for those starting to learn the procedure would have a hard time figuring out.

Answer: The balloon catheter was purchased from Boston Scientific, EMERGE, with balloon diameter 2.5 mm and balloon length 12 mm. The inflation pressure ranged between 7-9 atmospheres. The nominal pressure of the balloon is the pressure at which the balloon reaches its labeled diameter. The balloon is filled with contrast agent first and the soft touch is defined as interaction of balloon side-wall that is enough to occlude the vessel without causing injury to vessel wall. This intervention should be performed only by trained interventional cardiologist. Specific skill labs are available to gain skills for this intervention using different means of models. It is unethical to learn in animals during practicing the intervention and to cause even fatal injury. 

According to the request of the Reviewer #3 we amended the methods section as follows on page 7:

“2.3.10. Place the balloon catheter (balloon diameter 2.5 mm and balloon length 12mm) over the PTCA guidewire and advance it to the planned position.
2.3.11.	Fill the balloon with contrast agent and check the position of the balloon catheter by angiography.
2.3.12.	Inflate the balloon below the nominal pressure (7-9 atmospheres) of the balloon to develop the soft touch between the balloon side-wall and the surface of the vessel. Soft-touch is defined as interaction of balloon side-wall that is enough to occlude the vessel without causing injury to the vessel wall.”

3. VIDEO, 12:45-13:30: Did the LVEF in Landrace pigs moderately increased? In the manuscript it is depicted as not changed. Also, I would suggest mentioning in the video that the reason of unchanged LVEF in Landrace pigs is possibly related to the significant increase in heart weight to avoid confusion.

Answer: According to the request of Reviewer #3 we have changed the narration and cleared the “moderate increase” and added that this is probably due to increase in cardiac size in the video (12 min 01 sec).

Minor Concerns:

1. PROTOCOL section 2.2.8: Please add a reference for the Seldinger technique (again for beginners).

Answer: references are added to Seldinger technique (see ref 20 and 21 in revised manuscript). 

2. PROTOCOL section 2.2.13: Can you add detailed suggestions for calibrating zero pressure at the right atrium level in both breeds?

According to the request of Reviewer #3 we changed the text on page 6:

“2.2.13. For calibration of pressure place the pressure recording system on the level of the heart of each animal. After removing the air bubbles, the zero pressure calibration is performed when the three-way stopcock is opened to the direction of the free air.”  

3. REPRESENTATIVE RESULTS section, Line 342-353: I suggest that the statement from Line 351-353 (LVEF, as the most~) should be the first statement in this paragraph since this is the most critical finding in this paragraph. Furthermore, since the reason for unchanged LVEF in Landrace pigs were most likely by the significant increase in heart weight, I would suggest the next paragraph (line 355-362) to be the 3rd paragraph in this REPRESENTATIVE RESULTS section. Also, this causality of increased heart weight and unchanged LVEF in Landrace pigs should be mention in the video as well.

According to the request of Reviewer #3 we changed the text of the result and figure and table legends section on page 9-12 and the EF and cardiac size results are rearranged as follows and this causality is mentioned in the video as well. In addition, new section was added here with LAVi and pulmonary oedema results: 

“Increase in left ventricular mass was more pronounced in Landrace pigs during follow-up
The cardiac growth rate was measured by CMRI.  LVED mass in Göttingen minipigs increased only moderately (8%) at 6 months (Figure 3A). In contrast, in Landrace pigs, LVED mass increased by almost 100% at 2 months (Figure 3B).
Left ventricular ejection fraction decreased only in Göttingen minipigs
LVEF, as the most widely used parameter of left ventricular systolic function, was measured by CMRI. MI resulted in a significant decrease in LVEF in minipigs at 3 months and 6 months (Figure 4A). In Landrace pigs, LVEF did not change after 2 months (Figure 4B). 
Post-infarction LVESV and LVEDV increased significantly in both breeds (Table 1). LVESV increased by 69% and 80% in Göttingen minipigs after 3 and 6 months, respectively, and by 80% in Landrace pigs after 2 months.
LVEDV showed a 28% increase after 3 months and a 42% increase after 6 months in Göttingen minipigs and an 82% increase in Landrace pigs after 2 months.
LVSV of Landrace pigs increased by 85% in 2 months and LVSV of Göttingen minipigs did not increase significantly even at 6 months. 
Left atrial volume indexed to body surface area increased only in Göttingen minipigs, but both the breeds developed pulmonary oedema following myocardial infarction
In order to further examine signs of HF, we performed measurement of the left atrial volume indexed to body surface area (LAVi). LAVi increased by 34% in Göttingen minipigs after 6 months (Figure 5A) and did not change significantly in Landrace pigs after 2 months (Figure 5B). Representative images show the tracing of the left atria (Figure 5 C-D).  Moreover, the presence or absence of pulmonary oedema was assessed by CMRI on the localizer images (Figure E). Pulmonary oedema was observed in both breeds as a result of cardiac decompensation. Ten out of eleven Göttingen minipigs and nine out of ten Landrace pigs showed obvious signs of pulmonary oedema.
Increase in body weight was more pronounced in Landrace pigs during follow-up
In Göttingen minipigs body weight gain was only 8% after 3 months and 30% after 6 months (Figure 6A), whereas increased heart weight was accompanied by a nearly 100% increase in body weight in Landrace pigs at 2 months (Figure 6B).”

4. REPRESENTATIVE RESULTS section, Line 385: Table 1 should be Table 3.

According to the request of the Reviewer #3 we changed the number of the tables on page 11. 

5. DISCUSSION section, Line 465: Was the mortality rate in both breeds the same? Wasn't that 15.4% vs. 0%?

Answer: Please note that these differences in mortality rates are statistically nonsignificant, measured by chi-square test.

6. DISCUSSION section, Line 474: What does "relevance of measurement of post-MI adverse remodeling" means?

Answer: thank You, we change the text.

According to the request of Reviewer #3 we changed the text on page 13 as follows: 

“In other experiments in female Dalland Landrace pigs post-MI adverse remodeling was induced by 90 min LAD occlusion, however, LVEF was not reported after 4 weeks of follow-up.”

7. DISCUSSION section, Line 476-477: What does the pressure-overload-induced heart failure model have a role in this discussion?

Answer: According to the suggestion of Reviewer #3 we removed this sentence on page 13. 

8. DISCUSSIOn section, Line 486: I would suggest adding a line break before "The reduction of LVEF in ....." since the following few sentences have a significant role in the discussion.

Answer: According to the request of the Reviewer #3 we put a line break before the sentence on page 13.
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