point-by-point replyWe agree with your comment. Please see the reply for your general comment.
We added this sentence in the following way.
“The radiologist who conducted US was blinded to the type of embolic material.”
Thank you for your comments. However, according to the comment of Reviewer 1 and Chief Editor, we deleted the first paragraph of the introduction.
According to your comment, we tried to perform the additional histopathological analysis. However, it was impossible because we had only the paraffin-embedded tissues, not formalin-fixed original tissues. Our results coincide with the below previous report : Experimental study on embolic materials for simultaneous segmental embolization through transarterial route: November 1995, Nihon Igaku Hoshasen Gakkai zasshi. Nippon acta radiologica 55(12):908-10. The silver nitrate stain for lipiodol was used in this previous report.



Deputy Editor

Strengths
The study topic is of general interest, the procedure being investigated is still at an early stage of clinical implementation and ongoing rigorous scientific evaluation is requested. Writing is fairly concise and readability is generally quite good.

Replay
Thank you very much for your evaluation. 
Your evaluation is very encouraging. 
And we also are very happy to revise our manuscript according to your comments.


Weaknesses

1.      Rationale for selection of number of rats used/experimental iterations, selection of animal model, timing of follow-up evaluation etc. may all be provided. Suggest to utilize scientific reporting standards for such animal experimental work, i.e. C. Kilkenny, WJ Browne, IC Cuthill, M. Emerson, DG Altman, URL https://www.nc3rs.org.uk/arrive-guidelines;

ReplayReplay

[bookmark: _Hlk48361946]"Thank you for your valuable comment. In accordance with your comment, wWe added detail description about animal experiment to Materials and Methods section, according to ARRIVE guideline.

2.      It should be argued that shoulder immobilization is an adequate frozen shoulder model (e.g. through literature support as suggested in additional peer review);

 Replay
Replay
[bookmark: _Hlk48969271][bookmark: _Hlk49569606]We are very sorry for our sentence you may misunderstand. 
This experimental model we used was already reported by Kim et al. 
Therefore we added following text to Materials and Methods section as well as Introduction section.

Indroduction 

Despite TAE with IPM/CS being increasingly used as an effective treatment, the mechanisms underlying its therapeutic effects have not been elucidated (8). Thus, basic research on TAE for frozen shoulder using animal models is needed. Although how to create a rat model of frozen shoulder was reported by Kim et al. and others, to our best knowdge, there have been no reports to access angiographical finding using this model. The purpose of this study is to access angiographical finding of a rat model of frozen shoulder and to investigate effects of TAE for a rat model of frozen shoulder on physical activity and histopathology.


誤解をまねく表記をしてしまい申し訳ありません。
これは引用文献のkimらが考えたモデルで、すでに確立された凍結肩モデルです。
そのモデルを今回使用。また3人の病理学者で凍結肩が作成さえていることを確認しています。

[bookmark: _Hlk49415756]Materials and Methods
Angiography and histopathologyo generate an animal model of frozen shoulder, 8 rats were divided into two groups: an experimental group, in which the left shoulder was immobilized with molding plaster (n = 4), and a control rat group without any interventions (n = 4). According to the same methods Kim et al reported, immobilization was accomplished by applying 5 cm-wide molding plaster (Nippon Sigmax Co., Ltd., Tokyo, Japan) around the entire left arm, including the shoulder and thorax.


The number of microvessels (MV) and mononuclear inflammatory cells (MIC) per 1 mm2 fields in the synovial membrane of the joint capsule were manually counted with a high magnification microscope and compared between the two groups. Angiographical findings was double-blindly assessed by three senior interventional radiologists, and Histopathological examinations was also double-blindly performed by three senior pathologists  


3.      Page 4, line 10, “approximately 350 grams”, suggest to apply adequate scientific rigor and provide median and range, as customarily done;

Replay
Thank you for your comment. In accordance with your comment, we changed to as follows:

 We added detail description about animal experiment to Materials and Methods section, according to ARRIVE guideline as follows:.体重
We used 　Seven week-old male Sprague-Dawley rats (CLEA Japan, Inc., Tokyo, Japan) weighing 335g(275g-346g)

4.      Along similar lines, agree with additional peer review that observer blinding to animal group would have bee preferable; methodology to evaluate for inflammation may be better explained including but not limited to adequate staining and observed parameters selections; similarly, animal “movement” evaluation seems quite subjective unless clear evaluation parameters are being defined, including how these were measured and by whom (ideally in a blinded fashion);

[bookmark: _Hlk49724008]Replay
Thank you for your suggestion and comment.
[bookmark: _Hlk48361072]あんぎお評価は３人のexperienced radiologist in blinded fashion
病理評価は３人のexperienced histologist in blinded fashion 
[bookmark: _Hlk48564421]Angiographical findings was double-blindly assessed by three senior interventional radiologists, and Histopathological examinations was also double-blindly performed by three senior pathologists. 

In addition, analysis of physical activity was automatically evaluated using Top Scan software.
動物の行動の距離とsppedは自動解析した。

We added following text to Materials and Methods section.

The number of microvessels (MV) and mononuclear inflammatory cells (MIC) per 1 mm2 fields in the synovial membrane of the joint capsule were manually counted with a high magnification microscope and compared between the two groups. Angiographical findings was double-blindly assessed by three senior interventional radiologists, and Histopathological examinations was also double-blindly performed by three senior pathologists  


After one week, another motion analysis video of all rats was captured under identical conditions. The moving distance and mean speed of rats were compared before and after procedures in the two groups. Analysis of physical activity was automatically evaluated using Top Scan software.
For the histological analysis, the specimens with hematoxylin and eosin staining were created in the same manner as above, and the number of MV and MIC per 1 mm2 fields in the synovial membrane of the joint capsule was compared between the TAE and control groups. Histopathological examinations was also double-blindly accessed by three senior pathologists.
  
5.      Page 2, line 49, ‘and improved the physical activity of rats”, is purely descriptive and lacks scientific rigor; the “abstract” may have ability to stand on its own and be data rich which may hence be provided instead; similarly, page 2, line 10, methodology of shoulder immobilization may be identified here;

Replay
Thank you for your suggestion and comment.
In accordance with your suggestion, we added the following text to abstract.

Materials and Methods: First, angiographical and histopathological findings of frozen shoulder rats which was immobilized with molding plaster for six weeks(n=4) were compared to control rats with normal rats (n=4).
Conclusion: The created rat model of frozen shoulder showed the development of neovascularization. TAE decreased the number of blood vessels and inflammatory changes in the frozen shoulder and increased the moving distances and speed of rats.

6.      Please avoid first person verbiage, per JVR format;

Replay 
Thank you for your comment. In accordance with your comment,
we changed to avoid first person verbiage, per JVR format as follows:

7.      Page 2, line 26, change to “the two groups…”;

Replay
Thank you for your comment. In accordance with your comment, we changed as follows: 
Histopathology was also compared between the two groups. 
the two groups

8.      Page 4, line 5, “we used…”, please avoid first person verbiage;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:
Seven week-old male Sprague-Dawley rats (CLEA Japan, Inc., Tokyo, Japan) weighing 335g(275g-346g) were used.

9.      Page 4, line 49, change to were advanced into…”; change to “over a 0.014 inch…”;
Thank you for your comment. In accordance with your comment, we changed to as follows: 
Custom-made 1.5 Fr, 40 cm-long microcatheters were advanced into the left thoracoacromial arteries with over a 0.014-inch guidewire (Transend™, Boston Scientific, Marlborough, MS, USA) under fluoroscopic guidance.
10.     Page 6, line 1, “experiment” may not be capitalized;

[bookmark: _Hlk49744215]Replay experiment
Thank you for your comment. In accordance with your comment, we changed to as follows: 
For all 16 rats, angiography via the left thoracoacromial artery was obtained using the same technique as per experiment 1 above.

11.     Page 6, line 4, “we dissolved…”, please avoid first person verbiage;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows: 
Five-hundred mg of IPM/CS was dissolved in 5 mL of contrast agent, then mixed 1 mL of this solution with 9 mL of contrast agent for a final volume of 10 mL. 

12.      Page 7, line 10, change to “from the median…”;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:
The median number of MVs in the experimental group was 46.0 (38.8–50.0), which was significantly different (p = 0.03) from the median value of 7.0 (6.5–9.0) in the control group.
From the median

13.      Page 4, line 46 here and elsewhere, delete vertical makings at page margins;
Replay 
Thank you for your comment. We deleted vertical makings at page margins.

消しました。

14.      Page 8, line 28, “in our study…”, please avoid first person verbiage;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:this study, the rats shoulder joints were immobilized for a period of six weeks. Histopathological analyses revealed fibrotic changes consistent with what is typically seen in patients with frozen shoulder.
the rats shoulder joints for a period of six weeks in present study were immobilized for a period of six weeks in this study to use this model. 

15.     Page 8, line 43, “In our rat model…”, please avoid first person verbiage;

Replay
Thank you for your comment. In accordance with your comment, we changed to as follows:In the rat model used in this study

16.      Page 9, line 1, “In our model…”, please avoid first person verbiage;
In fact histopathological analyses also revealed  the fibrotic changes in all cases without any failure which are consistent with what is typically seen in patients with frozen shoulder like Kim et al report.
In the current study, histopathology confirmed that the number of new blood vessels had decreased after TAE.

17.      Page 9, line 20, “we used…”, please avoid first person verbiage;
[bookmark: _Hlk49652801]
Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:
Therefore, an open field test was used in the present study, with the expectation of obtaining more objective data. an open field test was used in the present study

18.      Page 9, line 29, “our study…”, please avoid first person verbiage;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:
This study demonstrated that the physical activity of rats in the TAE group was significantly higher after treatment as compared to the control group. This study

19.     Page 10, line 6, “we found…”, please avoid first person verbiage;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:
I In the present study, several foreign matters of about 10 μm in size and thrombus were found in the TAE group, which were considered to be IPM/CS particles.
n the present study, several foreign matters of about 10 μm in size and thrombus were found in the TAE group
several foreign matters of about 10 μm in size and thrombus were found in the TAE group, which were considered to be IPM/CS particles.

20.      Page 10, line 9, “we considered …”, please avoid first person verbiage;

Replay 
Thank you for your comment. In accordance with your comment, we changed to as follows:
seIn the present study, several foreign matters of about 10 μm in size and thrombus were found in the TAE group, which were considered to be IPM/CS particles.
veral foreign matters of about 10 μm in size and thrombus were found in the TAE group, which were considered to be IPM/CS particles.

21.      Page 10, line 21, change to “number of…”;どれ

Replay
Thank you for your comment. In accordance with your comment, we changed to as follows:
These results suggest that while TAE may alleviate pain by decreasing both number of abnormal vessels and the inflammatory response, it might not directly treat the frozen shoulder.Number of

22.     Page 10, line 26, “our results…..we employed”, please avoid first person verbiage;

Replay
Thank you for your comment. In accordance with your comment, we changed to as follows:
This study is not without limitations. Firstly, a rat model was employed, which differs in some respects to humans. This study is not without limitations.Firstly, a rat model was employed, which differs in some respects to humans.


23.      Page 10, line 33, “our study…”, please avoid first person verbiage;

Replay
Thank you for your comment. In accordance with your comment, we changed to as follows:
TAE was assessed after only one week of treatment.

24.      Page 10, line 43, “our rat model…”, please avoid first person verbiage

Replay;
Thank you for your comment. In accordance with your comment, we changed to as follows:
In conclusion, the rat model of frozen shoulder was able to replicate the growth of new blood vessels observed in patients, as confirmed by angiography and histopathology.



Summary

The presented study topic is of scientific and clinical interest. Current weaknesses may be related to degree of transferability to clinical context, methodological aspects that lack clarity and scientific rigor as well as minor stylistic issues pertaining to writing and overall presentation, along the lines discussed above.

Replay
Thank you very much for your evaluation and comments.
We did our best to revise as much as possible according to your comments.

Reviewer #1: General:
 The authors conducted a translational research using rats to elucidate the mode of action of transarterial embolization for frozen shoulder. The study topic is interesting and pertains to area that requires ongoing scientific attention.
However, in terms of data analysis, there is a serious lack of scientific rigor.
Owing to the qualitative nature of angiographic and pathological image analyses, the authors should clarify the evaluator's level of experience and whether or not blindfolding is applied. Multi-reader assessment by experts also can be considered*.

Replay
Thank you for your suggestion and comment.
We added following text to Materials and Methods section.

The number of microvessels (MV) and mononuclear inflammatory cells (MIC) per 1 mm2 fields in the synovial membrane of the joint capsule were manually counted with a high magnification microscope and compared between the two groups. Angiographical findings was double-blindly assessed by senior three interventional radiologists, and histopathological examinations was also double-blindly accessed by senior three pathologists  


After one week, another motion analysis video of all rats was captured under identical conditions. The moving distance and mean speed of rats were compared before and after procedures in the two groups. Analysis of physical activity was automatically evaluated using Top Scan software.
For the histological analysis, the specimens with hematoxylin and eosin staining were created in the same manner as above, and the number of MV and MIC per 1 mm2 fields in the synovial membrane of the joint capsule was compared between the TAE and control groups. Histopathological examinations was also double-blindly accessed by senior three pathologists  


**Moreover, H&E staining alone is less convincing to present histological changes following embolization. The authors should consider immunohistochemistry for specific cell types (e.g., monocyte, macrophage, endothelium, etc.) and subsequent quantitative analyses using image analyzer software. In addition, the authors compared just the microvessel and monocyte densities. **More direct clues to explain the effect of TAE, such as nerve fibers and neurotransmitters in the tissues, are required. *
ありがとうございます。

Replay
詳細は下記の通り修正しました。
[bookmark: _Hlk49654884]Thank you for your suggestion and comment. We are very sorry for our sentence you may misunderstand. Mononuclear inflammatory cells does not mean monocyte only. Mononuclear inflammatory cells means lymphocytes, plasma cells, and macrophages. 
[bookmark: _Hlk49654841]We performed an additional immunohistochemical stain as suggested. Immunohistochemical staining for CD3, CD8, CD20, CD34 was added. The results of Immunohistochemical staining using CD34 were consistent with HE. The results of CD34 are reflected in the figure.
Immunohistochemical staining of CD8, CD20, CD34 was unsuccessful.

However histological changes were accessed double-blindly by three senior pathologists among our coworkers and they confirmed the complete same finding. Therefore they insisted that H&E staining alone is enough to convince to present histological changes following embolization.
Your comment that more direct clues to explain the effect of TAE, such as nerve fibers and neurotransmitters in the tissues, are required seemed to be completely right. We would like to access histology by nerve fibers and neurotransmitters in other study near the future.
Please consider this point and re-evaluate our revised manuscript.

We added following text to Materials and Methods section.
[bookmark: _Hlk49657003]Immunohistochemical staining using CD34 antibody was also used for MV count.

Title:
1.      No edits.

Replay
Thank you for your evaluation.

Abstract:
2.      P2, L28: For the first sentence of Results, change to "abnormal shoulder staining"

Replay
Thank you for your comment. In accordance with your comment, we changed to as follows: 
I have made this change.
Angiography revealed abnormal shoulder straining in all of the rats with frozen shoulder.



3.      Further histological analyses are required.
免疫染色追加
Replay
Thank you for your suggestion and comment.
I agreed with your comment.
We performed an additional immunohistochemical stain as suggested. Immunohistochemical staining for CD3, CD8, CD20, CD34 was added. The results of CD34 are reflected in the figure. Immunohistochemical staining of CD8, CD20, CD34 was unsuccessful. 
However histological changes were accessed double-blindly by three senior pathologists among our coworkers and they confirmed the complete same finding. Therefore they insisted that H&E staining alone is enough to convince to present histological changes following embolization.


We added following text to Materials and Methods section.
Immunohistochemical staining using CD34 antibody was also used for MV count.

Introduction:
4.      P3, L37: Please briefly introduce the clinical study results, rather than simply describe "favorable results".

Replay 
Thank you for your comment. In accordance with your comment, we added following text as follows: 
A recently developed catheter therapy called transcatheter arterial embolization (TAE), uses an antibiotic with low solubility (imipenem/cilastatin (IPM/CS)) to temporarily embolize these blood vessels after injection into a proximal artery and has been shown to yield favorable results. Okuno et al reported that 25 patients (18 women and 7 men; mean age, 53.8 y; range, 39–68 y) with adhesive capsulitis resistant to conservative treatments. TAE was performed, and, result is that Of the 24patients, 16 (67%) experienced quick improvement of nighttime pain (ie, VAS scores decreased 4 50% from baseline) within1 week, and 21 (87%) improved within 1 month.(7)


Materials and Methods:
5.      P4, L30: For the readers not familiar with this model, please consider presenting a photo of rat shoulder immobilization.

Replayしばったラットの写真をのせました

Thank you for your comment. In accordance with your comment, the photo of rat shoulder immobilization was added figure1.

6.      P5, L13: H&E alone is less convincing to present histological changes following TAE. In particular, the synovial membrane cells look similar to monocytes on H&E staining.  Immunohistochemistry (IHC) specific to the microvessels, inflammatory cells, and nerve fibers is essential. The lack of IHC is the main drawback of this paper.
免疫染色追加しました。

Replay
Thank you for your suggestion and comment. We are very sorry for our sentence you may misunderstand. Mononuclear inflammatory cells does not mean monocyte only. Mononuclear inflammatory cells means lymphocytes, plasma cells, and macrophages.
[bookmark: _Hlk49725896]We performed an additional immunohistochemical stain as suggested. Immunohistochemical staining for CD3, CD8, CD20, CD34 was added. The results of CD34 are reflected in the figure3 and 5. Immunohistochemical staining of CD8, CD20, CD34 was unsuccessful.
However histological changes were accessed double-blindly by three senior pathologists among our coworkers and they confirmed the complete same finding. Therefore they insisted that H&E staining alone is enough to convince to present histological changes following embolization.

We added following text to Materials and Methods section. 
Immunohistochemical staining using CD34 antibody was also used for MV count.

7.      For angiographic and histological data analyses, the authors should clarify the evaluator's level of experience and whether or not blindfolding is applied. Please consider multi-reader assessment with subsequent measure of inter-reader agreement. Current analytic methods (or description) lack scientific rigor.

Replay
[bookmark: _Hlk49724912]Thank you for your comment.
あんぎお評価は３人のexperienced radiologist in blinded fashion
病理評価は３人のexperienced histologist in blinded fashion
Angiographical findings was double-blindly assessed by senior three interventional radiologists, and Histopathological examinations was also double-blindly performed by senior three pathologists.

We added following text to Materials and Methods section.
The number of microvessels (MV) and mononuclear inflammatory cells (MIC) per 1 mm2 fields in the synovial membrane of the joint capsule were manually counted with a high magnification microscope and compared between the two groups. Anigiografical findings was double-blindly assessed by senior three interventional radiologists, and Histopathological examinations was also double-blindly accessed by senior three pathologists  


8.      P6, L43: change to "interquartile range [IQR]" (also in Tables)

Replay
Thank you for your comment. 
We added following text to Materials and Methods section .


Values were presented as medians and interquartile range (IQR).

We also changed in tables.

Results:
9.      How was the angiographic finding after infusion of 0.1 mL of IPM/CS solution?
TAE後のangio　を追加しました。

Replay
Thank you for your comment. In accordance with your comment, we added following text to Result section.

Angiographic finding after TAE
The immediate angiographic finding after TAE showed no evidence of abnormal stain in all cases. There were significant differences between TAE group and control group 
(P<0.05).



10.     P7, L23: Were there any inductions for the rats to move? Please describe the movement observation more specifically (in M&M and Results).

Replay
Thank you for your comment. There were no any inductions for the rats to move.ありません。in M&M and Results 
We added the following text to M&M section.

After one week, another motion analysis video of all rats was captured under identical conditions without any inductions for the rats to move. The moving distance and mean speed of rats were compared before and after procedures in the two groups. Analysis of physical activity was automatically evaluated using Top Scan software.

Discussion:
[bookmark: _Hlk48363762]11.     As the authors discussed, the relationship between neovascularization and pain remains unclear. The authors only analyzed the microvessel and monocyte densities on H&E staining. Although these findings may have an association with pain, more direct clues, such as changes in nerve fibers, neurotransmitters, are required to elucidate the mechanism of TAE for frozen shoulder.

[bookmark: _Hlk49725029]Replay
Thank you for your comment. We completely agreed with your suggestion and comment.
And we are very sorry for our sentence you may misunderstand. Mononuclear inflammatory cells does not mean monocyte only. Mononuclear inflammatory cells means lymphocytes, plasma cells, and macrophages.
We would like to access histology by nerve fibers and neurotransmitters in other study near the future.
Please consider this point and re-evaluate our revised manuscript.
ご指摘の通りです。今回は病理学的には、TAE後の凍結肩の所見と血管に着目しました。神経については検討できておらず、今後の課題と考えます。ご指摘に沿って追加しました。


References:
12.     No edits.

Replayありがとう。

[bookmark: _Hlk49722131]Thank you for your evaluation.

Figures:
13.     Fig 3: Please provide the normal shoulder H&E images as a control

Replay
Thank you for your comment.
The normal shoulder H&E images as a control was provided in Fig 3. 正常の肩のコントロールを追加しました。

14.     Fig 3 and 5: Please present the scale bars on images.
病理にスケールバーをつけました

Replay
Thank you for your comment. In accordance with your comment, we added the scale bars on Fig 3 and 5 images.


Tables:
15.     Use the term "interquartile range".

Replay
Thank you for your comment. In accordance with your comment,
We changed to interquartile range in the table .とかえました。



Reviewer #2: The authors carried out a basic study To create a rat model of frozen shoulder in order to assess the effects of transcatheter arterial embolization (TAE) on physical activity and histopathology. They concluded that the created rat model of frozen shoulder showed the development of neovascularization. TAE decreased the number of blood vessels and inflammatory changes in the frozen shoulder and improved the physical activity of rats. This paper is very interesting and adds value to the study topic. Several concerns should be mentioned.

Replay
Thank you very much for your evaluation and comments.
We did our best to revise as much as possible according to your comments.


ありがとう。指摘にそって修正しました。
M&M:
1. Did the authors consider adding hormone such as dexamethasone during TAE?

Replay
Thank you for your comment.No we didn’t.使ってません


2. Statistical significance was set at a p-value NO MORE THAN 0.05.

Replay
Thank you for your comment. In accordance with your comment,
We changed to as follows:
Statistical significance was set at a p-value no more than 0.05

Results: A brief description of post-embolization DSA should be given.

Replay
つめたあとの所見を追加しました。
Thank you for your comment. In accordance with your comment, we added following text to Result section.

Angiographic finding after TAE
The immediate angiographic finding after TAE showed no evidence of abnormal stain in all cases. There were significant differences between TAE group and control group 
(P<0.05).

Discussion:
The authors stated that increased small blood vessels and nerve fibers could cause the pain. Nevertheless, the present study did not assess nerve changes before and after TAE. Please explain.

Replay
We are very sorry for our sentence you may misunderstand.
No we but Okuno et al. stated that increased small blood vessels and nerve fibers could cause 
We just focused the numbers of microvessels and mononuclear inflammatory cells. Your comment is really helpful to enhance Okuno`s hypothesis.
We would like to access histology by nerve fibers and neurotransmitters in other study near the future.




誤解を招く表現で申し訳ありません。これらはokunoらの仮説です。今回は病理学的には、TAE後の凍結肩の所見と血管に着目しました。神経については検討できておらず、　changes in nerve fibers, neurotransmitters, are required to elucidate the mechanism of TAE for frozen shoulder　今後。追記。
Reviewer #3: Congratulation for the achievement of this experimental study which describing the histopathological and physical evaluation for a rat model of frozen shoulder treated by transcatheter arterial embolization (TAE). TAE for arthritis has become an important topic for IRist in recent years. However, histopathological mechanism is still unclear. Therefore, the experimental study for this IR procedure such as this study is important. This manuscript was well organized and obtained good results for this IR procedure, however I would like to know minor issue in the results and figures/tables.

Replay
Thank you very much for your evaluation and comments.
We did our best to revise as much as possible according to your comments.

Title: OK

Replay
Thank you for your evaluation.

Abstract: OK

Replay
Thank you for your evaluation.

Introduction: OK

Replay
Thank you for your evaluation.

Materials and methods: OK

Replay
Thank you for your evaluation.

Results and figures:
1. I think that the catheterization for thoracoacromial artery of rat is relatively difficult procedure because the artery is very thin. Therefore, I would like to know the success rate of catheterization of the artery in all 20 rats. In addition, I also would like to know the rate of abnormal staining on angiography in all 20 rats.
ですべてのangio所見はどうなん？手技は全例成功してんの？
Replay
Thank you for your comments and suggestions. 
All cases are successful. We also confirmed abnomastain in all cases. Anatomically, it branches from the distal part of the aortic arch. We think that cannulation is not difficult, because the approach from the femoral artery is a linear. We Added anatomical angiography image 3 and 5



2.      According to Figure 4, physical activity scores of pre-procedure between control group and TAE group seemed to be different especially in speed scores. Please show the characteristics of rats including the physical activity scores, body weight, body size and success of the procedure between control and TAE group with statistical analysis in experiment 2.


Replay
Thank you for your comments and suggestions.
And we apologize.
There was an false mention in pre speed in TAE group.
“13.8 mm/s (12.5–14.7.)” was deta of post speed in control group.
Therefore we added following text to Materials and Methods section as well as Result section.


Materials and Methods


Result
The procedure was successful in all cases.
There were no significant differences in the effective imaging time(p = 0.49), distance (p = 0.80)and speed(p = 0.88) of both group before treatment. 
 After treatment, the control group had an effective imaging time of　1132.0 s (1089.5–1193.3) as compared to that of 1196.5 s (1161.5–1200.0) in the TAE group. This was not a significant difference (p = 0.178). 
 There were no significant differences in the distance and speed of the control group before or after treatment. The moving distance changed from 16,495.5 mm(14,476.3–17,614.8) before treatment, to 17,111.0mm (12,029.3–19,613.0) after treatment (p = 0.96), while the median moving speed was 13.8 mm/s (12.5–14.7.) before treatment and 15.2 mm/s (10.1–19.2) after treatment (p = 0.01) (Figure 4a).
In contrast, the moving distances and speed of the TAE group were significantly improved after treatment. The moving distance increased from 17,069.5 mm (12,601.8–20,488.5) before treatment, to 26,216.5mm (21,071.5–29,767.3) after treatment (p = 0.03), while the median moving speed was 14.3 mm/s (10.5–17.1) before treatment and 22.8 mm/s (18.1–25.0) after treatment (p = 0.01) (Figure 4b). 
図の単位そろえました。

Discussion: OK
[bookmark: _Hlk49725519]Replay
Thank you for your evaluation.

Table:
1.      Table 2: Please show the number of rats in control and TAE group at the first row.
テーブル修正しました。
Replay
Thank you for your comments and suggestions.
We added the number of rats in control and TAE group at the first row.



Associate Editor
This article shows good information for readers. However, more angiographic images/pathologic results are needed to robust the quality of this paper.

Replay
Thank you for your comments and suggestions.
We added angiographic images and pathologic results in figure 2, 3 and 5.

写真と免疫染色追加。

Specific comment
1. There are several articles regarding frozen shoulder rat model by immobilization. Thus, this should be mentioned in Introduction.
イントロ部分を修正しました。

[bookmark: _Hlk49725738]Replay

Thank you for your comments and suggestions.
[bookmark: _Hlk49569689][bookmark: _Hlk49734832]Therefore we added following text to Introduction section.

Indroduction 

Despite TAE with IPM/CS being increasingly used as an effective treatment, the mechanisms underlying its therapeutic effects have not been elucidated (8). Thus, basic research on TAE for frozen shoulder using animal models is needed. Although how to create a rat model of frozen shoulder was reported by Kim et al. and others, to our best knowdge, there have been no reports to access angiographical finding using this model. The purpose of this study is to access angiographical finding of a rat model of frozen shoulder and to investigate effects of TAE for a rat model of frozen shoulder on physical activity and histopathology.


2. Page 4 line 30-35, “In the experimental group, immobilization was accomplished by applying 5 cm
wide molding plaster (Nippon Sigmax Co., Ltd., Tokyo, Japan) around the entire left
arm, including the shoulder and thorax.”  Reference is needed.

Replay
誤解をまねく表記をしてしまい申し訳ありません。
これは引用文献のkimらが考えたモデルで、すでに確立された凍結肩モデルです。
Thank you for your comments and suggestions. 
And, We are very sorry for our sentence you may misunderstand. This experimental model we used was already reported by Kim et al. Therefore we added following text to Materials and Methods section.

Materials and Methods
Angiography and histopathologyo generate an animal model of frozen shoulder, 8 rats were divided into two groups: an experimental group, in which the left shoulder was immobilized with molding plaster (n = 4), and a control rat group without any interventions (n = 4). According to the same methods Kim et al reported, immobilization was accomplished by applying 5 cm-wide molding plaster (Nippon Sigmax Co., Ltd., Tokyo, Japan) around the entire left arm, including the shoulder and thorax.


3. Page 5 line 37, “with 4 × 4 squares, each 60 × 60 mm in size”
Is this open field’s size? Please, check out this is correct.
申しわけありません。60cmの間違えです。

Replay
I apologize for my mistake. It is 60cm as you pointed out.
We corrected as follows:
After the immobilizing cast was removed, the behavior of each rat was observed in an open field with 4 × 4 squares, each 60 × 60 cm in size, that was made of grey polyvinyl chloride.


4. Could you show pathologic images 1 week after treatment in both groups? In this study, no pathologic image in control group.
Replay
Thank you for your comments and suggestions.
Yes, we can. 
The pathologic image in control group was added in Fig 5.

コントロールの病理像を追加しました。

5. In pathologic image, there is no immunohistochemical staining. Please, add appropriate immune staining which can suggest pathologic process.

Replay
Thank you for your comments and suggestions.
We performed an additional immunohistochemical stain as suggested. Immunohistochemical staining for CD3, CD8, CD20, CD34 was added. The results of CD34 are reflected in the figure3 and 5. Immunohistochemical staining of CD8, CD20, CD34 was unsuccessful.
However histological changes were accessed double-blindly by three senior pathologists among our coworkers and they confirmed the complete same finding. Therefore they insisted that H&E staining alone is enough to convince to present histological changes following embolization.

We added following text to Materials and Methods section. 
[bookmark: _Hlk49726766]Immunohistochemical staining using CD34 antibody was also used for MV count.

We added Immunohistochemical staining using CD34 antibody in Fig3 and 5

免疫染色

6. Please, consider citation of the following studies.
[bookmark: _Hlk49416912][bookmark: _Hlk49742804]Okajima SM, Cubria MB, Mortensen SJ, Villa-Camacho JC, Hanna P, Lechtig A, Perez-Viloria M, Williamson P, Grinstaff MW, Rodriguez EK, Nazarian A. Rat Model of Adhesive Capsulitis of the Shoulder. J Vis Exp. 2018 Sep 28;(139):58335.
[bookmark: _Hlk49740735][bookmark: _Hlk49416610]
Replay
[bookmark: _Hlk49741670]Cho CH, Lho YM, Hwang I, Kim DH. Role of matrix metalloproteinases 2 and 9 in the development of frozen shoulder: human data and experimental analysis in a rat contracture model.
J Shoulder Elbow Surg. 2019 Jul;28(7):1265-1272.


Thank you for your comments and suggestions.

This paper has been added to the references. 

10. Cho CH, Lho YM, Hwang I, Kim DH. Role of matrix metalloproteinases 2 and 9 in the development of frozen shoulder: human data and experimental analysis in a rat contracture model.
J Shoulder Elbow Surg. 2019 Jul;28(7):1265-1272

11. Okajima SM, Cubria MB, Mortensen SJ, Villa-Camacho JC, Hanna P, Lechtig A, Perez-Viloria M, Williamson P, Grinstaff MW, Rodriguez EK, Nazarian A. Rat Model of Adhesive Capsulitis of the Shoulder. J Vis Exp. 2018 Sep 28;(139):58335.


We also changed to Discussion section as follows:

Discussion
[bookmark: _Hlk49740902]
Several researchers have already reported ports the of animal model of frozen shoulder using immobilization(9-11)

Cho et al. have successfully experimented with frozen shoulders using kim's method.(10)

In a previous rat model of frozen shoulder, the range of motion was also used to assess the therapeutic effects (11.15).

ありがとうございます。
引用しました。

7. Please, add subclavian angiography which can show overall vascular anatomy of whole shoulder in both control and experiment group.

[bookmark: _Hlk49726181]Replay
Thank you for your comments and suggestions.
We added to the angiography which can show overall vascular anatomy of whole shoulder in both control and experiment group in figure2

angioを追加しました。

8. In figure 4, scale bar must be same. In current figure, distance and speed is 30000 and 24 in control group, 40000 and 40 in TAE group.

Replayグラフを修正しました。

Thank you for your comments and suggestions.
We changed scale bar in figure4, 

And we apologize.
There was an false mention in pre speed in TAE group.
“13.8 mm/s (12.5–14.7.)” was deta of post speed in control group. 
Therefore we added following text to result section.

The procedure was successful in all cases.
There were no significant differences in the effective imaging time(p = 0.49), distance (p = 0.80)and speed(p = 0.88) of both group before treatment. 
 After treatment, the control group had an effective imaging time of　1132.0 s (1089.5–1193.3) as compared to that of 1196.5 s (1161.5–1200.0) in the TAE group. This was not a significant difference (p = 0.178). 
 There were also no significant differences in the distance and speed of the control group before or after treatment. The moving distance changed from 16,495.5 mm(14,476.3–17,614.8) before treatment, to 17,111.0mm (12,029.3–19,613.0) after treatment (p = 0.96), while the median moving speed was 13.8 mm/s (12.5–14.7.) before treatment and 15.2 mm/s (10.1–19.2) after treatment (p = 0.01) (Figure 4a).
In contrast, the moving distances and speed of the TAE group were significantly improved after treatment. The moving distance increased from 17,069.5 mm (12,601.8–20,488.5) before treatment, to 26,216.5mm (21,071.5–29,767.3) after treatment (p = 0.03), while the median moving speed was 14.3 mm/s (10.5–17.1) before treatment and 22.8 mm/s (18.1–25.0) after treatment (p = 0.01) (Figure 4b).




9. In figure 4, distance and speed before treatment was not different between group, wasn’t it? The reviewer can not see the comparison baseline distance and speed between control group versus TAE group.

Thank you for your comments and suggestions.
we added following text to result section.

[bookmark: _Hlk49735559]The procedure was successful in all cases.
There were no significant differences in the effective imaging time(p = 0.49), distance (p = 0.80)and speed(p = 0.88) of both group before treatment. 
 After treatment, the control group had an effective imaging time of　1132.0 s (1089.5–1193.3) as compared to that of 1196.5 s (1161.5–1200.0) in the TAE group. This was not a significant difference (p = 0.178). 
 There were also no significant differences in the distance and speed of the control group before or after treatment. The moving distance changed from 16,495.5 mm(14,476.3–17,614.8) before treatment, to 17,111.0mm (12,029.3–19,613.0) after treatment (p = 0.96), while the median moving speed was 13.8 mm/s (12.5–14.7.) before treatment and 15.2 mm/s (10.1–19.2) after treatment (p = 0.01) (Figure 4a).
In contrast, the moving distances and speed of the TAE group were significantly improved after treatment. The moving distance increased from 17,069.5 mm (12,601.8–20,488.5) before treatment, to 26,216.5mm (21,071.5–29,767.3) after treatment (p = 0.03), while the median moving speed was 14.3 mm/s (10.5–17.1) before treatment and 22.8 mm/s (18.1–25.0) after treatment (p = 0.01) (Figure 4b).
ベースラインの比較を追加しました。



10.  Figure 5, sacrifice was performed 1 week after TAE. IPM/CS particle was not dissolved (melt out) on 1 week pathology. Is this particle temporary or not? How could the author that this is IPM/CS particle?
Replay
Thank you for your comments and suggestions.
We don’t know whether this particle is temporary. Histologic finding in only TAE group showed foreign material particle. Therefore it is highly possible that this is IPM/CS particle.

IPM/CSかはわからないが、TAEgroupのみに認められた所見でその可能性は非常に高い。

Editor
Interesting submission, appreciated. Please pay particular note to histologic comments of Reviewer 1.

Replay
Thank you very much for your evaluation and comments.
We did our best to revise as much as possible according to your comments.
ありがとうございます。修正しましたのでご確認ください。
