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VERSION 1 - REVIEW 

REVIEWER Grieve, David 
Queens University Belfast, Centre for Vision and Vascular Science 

REVIEW RETURNED 26-May-2013 

 

GENERAL COMMENTS This is an interesting study describing a positive relationship 
between circulating GLP-1 levels and cardiac GLP-1R expression 
and cardiac contractile dysfunction. In general, the manuscript is 
well written and presented although there are several issues which 
should be addressed:  
 
1. The research question is not reflective of the study. The authors 
did not investigate or prove the hypothesis that GLP-1 is an 
endogenous cardioprotective agent, rather they established a 
relationship between increased circulating GLP-1 concentrations 
and cardiac GLP-1R expression and severity of heart failure.  
 
2. The introduction section should be expanded to provide more 
background on the known cardiac effects of GLP-1, particularly in 
relation to cardiac dysfunction. At present, only two sentences are 
included which is not appropriate towards the main focus of the 
study.  
 
3. The figure legends are very minimal and should include additional 
information such as sample numbers and a brief description of the 
presented analyses.  
 
4. The main value of the study is the tissue expression data 
presented in Figure 4. It would have been nice had the authors 
investigated some potential downstream mechanisms in these 
samples, such as eNOS and Akt, as eluded to in the discussion. 
Mean quantified data for GLP-1 and GLP-1R expression should also 
be presented as a histogram accompanying the representative 
images. Similarly, circulating DPP-4 levels should also have been 
assessed.  
 
5. The discussion section is poorly structured. This should begin with 
a summary of the major findings of the study and end with clear 
conclusions. There are several important aspects of the study which 
should be discussed. For example: Why were tissue GLP-1 levels 
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not increased in heart? What is the mechanism of increased cardiac 
GLP-1R expression? Is it secondary to increased blood glucose in 
HF patients? What is the function of increased GLP-1 signalling in 
HF? How do the measured GLP-1 concentrations compare with 
those reported by previous studies? How does GLP-1 compare to 
BNP as a potential circulating marker for HF? What was the 
potential influence of differences in drug treatments between groups 
e.g. beta-blockers, diuretics, on GLP-1 signalling? The study should 
be recognised for what it is – a basic correlation between GLP-
1/GLP-1R expression and severity of cardiac dysfunction. This is 
clearly a significant finding in the clinical setting but an appreciation 
of context is important.  

 

REVIEWER Miura, Tetsuji 
Sapporo Medical University 

REVIEW RETURNED 27-May-2013 

 

GENERAL COMMENTS This study is descriptive and thus does not make it clear whether 
relationship between plasma level of GLP-1 and BNP or indices of 
cardiac functions are causative. However, reported findings are 
clinically relevant and informative for current research on GLP-1 and 
heart failure. There is no serious flaws in this paper, but a few 
problems need to be taken care of.  
 
1. Relationship between the change in plasma GLP-1 and that of 
insulin resistance remains unclear. Heart failure is one of causes of 
insulin resistance and heart failure patients often have co-morbidities 
that lead to insulin resistance. The authors have checked 
relationship between GLP-1 level and fasting IRI, but fasting IRI is 
not a sensitive index of insulin resistance. HOMA-IR would be easily 
calculated from data collected in this study. Data on HOMA-IR in 
each study group and relationship between GLP-1 and HOMA-IR 
should be presented in Table 1 and Figure 3, respectively.  
 
2. Relationships between GLP-1, BNP and systolic dysfunction are 
not actually clear. Although there appears to be significant 
correlation between GLP-1 and BNP (no p value is presented for this 
relationship in the text or figure legend), but the correlation is clearly 
weaker than that between GLP-1 and LVEF or between BNP and 
LVEF. In other words, the present data (Figure 2C) suggest that 
BNP is not much elevated in a group of patients with increased GLP-
1. The dissociation of change in GLP-1 and that in BNP should be 
discussed in light of reports regarding relationship between GLP-1 
and coronary artery disease (Ref. 22) and relationship between 
GLP-1 diastolic dysfunction (Re. 21).  
 
3. As a minor point, if the authors add data on plasma GLP-1 to 
Figure 4B in an additional column next to BNP column, it would be 
helpful for speculating possible relationship between plasma GLP-1 
level and tissue expression of the GLP-1 receptor.  
  

 

VERSION 1 – AUTHOR RESPONSE 

Responses to the comments by reviewer Dr David Grieve  

 

1. The research question is not refrective of the study. The author did not investigate or prove the 
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hypothesis that GLP-1 is an endogenous cardioprotective agent, rather they established a relationship 

between increased circulating GLP-1 concentrations and cardiac GLP-1 R expression and severity of 

heart failure.  

 

As suggested by the reviewer, we did not directly prove the hypothesis that GLP-1 is an endogenous 

cardioprotective agent, but just obtained a relationship between increased GLP-1 concentrations and 

cardiac GLP-1R expression and severity of heart failure. Therefore, we changed the research 

question in the Introduction and removed the sentence “to test the hypothesis that GLP-1 is an 

endogenous cardioprotective agent in LV dysfunction,” and “and contributes to the improvement of LV 

function” from the original version. And we changed the research question as follows.  

Page 7, lines 1-7:  

“Therefore, in the present study, we measured plasma GLP-1 levels in patients with preserved and 

impaired LV function assessed by ejection fraction. Furthermore, we examined the expression of 

GLP-1 and GLP-1 receptor proteins immunohistochemically in myocardial biopsied samples obtained 

from patients who definitely needed histological diagnosis with preserved and impaired LV function 

and compared them between patients with preserved and impaired LV function.”  

 

Furthermore, we changed the title to “Elevated plasma GLP-1 levels and enhanced expression of 

cardiac GLP-1 receptors in patients with left ventricular dysfunction”.  

 

2. The introduction section should be expanded to provide more background on the known cardiac 

effects of GLP-1, particularly in relation to cardiac dysfunction. At present, only two sentences are 

included which is not appropriate towards the main focus of the study.  

 

As suggested by the reviewer, we added the sentences focusing on the effect of GLP-1 on cardiac 

dysfunction in the Introduction section as follows.  

Page 6, lines 10-15  

“There are very few studies investigating plasma GLP-1 level in cardiac disease. One is the report 

that fasting plasma GLP-1 level is lower in patients with coronary artery disease than those without 

(10). However, difference in mean value of fasting plasma GLP-1 was quite small (10). The other 

report is that plasma GLP-1 level was associated with diastolic heart function but not with systolic 

heart function in elderly men who were invited to a healthy survey (11).”  

 

3. The Figure legends are very minimal and should include additional information such as sample 

number and a brief description of the presented analysis.  

 

As suggested by the reviewer, additional information such as sample number and a brief description 

were added to the Figure legends in the revised version..  

 

4. The main value of the study is the tissue expression data presented in Figure 4. It would have been 

nice had the authors investigated some potential down stream mechanism in these samples, such as 

eNOS and Akt, as eluded to in the Discussion. Mean quantified data for GLP-1 and GLP-1R 

expression should also be presented as a histogram accompanying the representative images. 

Similarly, circulating DPP-4 levels should also be assessed.  

 

It is impossible to investigate the down stream mechanism from the human biopsied samples 

because the amount of tissue samples was too small to investigate downstream mechanism such as 

eNOS and Akt by western blot analysis. Therefore, we discussed downstream mechanism in the 

Discussion section citing our previous reports on cardiac GLP-1 receptor and its down stream signals 

PI3-kinase, Akt and eNOS using a rabbit model of myocardial infarction as follows.  

Page 17, paragraph 2, lines 4-7, page 18, paragraph 1:  

In the Discussion section:  
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“As a matter of fact, we previously investigated the effect of oral administration of α-glucosidase 

inhibitors voglibose and miglitol on myocardial infarct size, and found that myocardial infarction 

caused upregulation of cardiac GLP-1 receptor and α-glucosidase inhibitors increased plasma GLP-1 

levels and stimulated myocardial GLP-1 receptor and activated its downstream signals such as PI3K, 

Akt and eNOS , and reduced the myocardial infarct size and improved LV function in a rabbit model of 

myocardial infarction (15, 16). Thus, the GLP-1 receptor-mediated signal transduction may have 

contributed to the improvement of LV function in patients with impaired LV function.”  

 

Furtheremore, mean quantified data for GLP-1R expression was presented as a histogram 

accompanying the representative images in Figure 4 in the revised version. Mean quantified data for 

GLP-1 expression was not presented as a histogram because intensity level of staining was all +1 in 

both groups. The followinga are the added sentences.  

In Figure Legends in Fig.4  

“D: Mean quantified data for GLP-1 receptor expression  

Intensity of GLP-1 receptor expresion was significantly greater in the impaired LV function group than 

in the preserved LV function group”  

 

Unfortunately, we did not measure circulating DPP-4 levels in this study because we focused on 

relationship between plasma GLP-1 levels and cardiac LV function in the present study. We know that 

plasma DPP-4 levels may affect plasma GLP-1 levels, therefore, we will measure plasma DPP-4 

levels in the next future study. We discussed DPP-4 in the discussion section as follows.  

Page 16, paragraph 1, lines 4-11:  

“Plasma GLP-1 levels are determined by the balance between the release of GLP-1 from the intestine 

into the circulation and rapid enzymatic degradation of GLP-1 by dipeptidyl peptidase-4 (DPP-4) (3). 

Therefore, plasma DPP-4 activity is also a determinant of plasma GLP-1 levels. Whether LV 

dysfunction decreases plasma DPP-4 remains to be elucidated.”  

 

5. The discussion section is poorly structured. This should begin with a summary of the major findings 

of the study and end with clear conclusion. There are several important aspects of the study which 

should be discussed. For example: Why were tissue GLP-1 levels not increased in heart? What is the 

mechanism of increased cardiac GLP-1R expression? Is it secondary to increased blood glucose in 

HF patients? What is the function of increased GLP-1 signaling in HF? How do the measured GLP-1 

concentrations compare with those reported by previous studies? How does GLP-1 compare to BNP 

as a potential circulating marker for HF? What was the potential influence of differences in drug 

treatments between groups e.g. beta-blockers, diuretics, on GLP-1 signaling? The study should be 

recognized for what it is – a basic correlation between GLP-1/GLP-1 expression and severity of 

cardiac dysfunction. This is clearly a significant finding in the clinical setting but an appreciation of 

context is important.  

 

As suggested by the reviewer, we discussed the points raised above in the Discussion section as 

follows.  

Discussion begins with a summary of the major findings of the study:  

Page 12, paragraph 2, page 13, paragraph 1:  

“In the present study, we found that plasma GLP-1 level was significantly increased in patients with 

impaired LV function as compared to those with preserved LV function. Plasma GLP-1 and plasma 

BNP levels were inversely correlated with the LV ejection fraction, respectively. Plasma GLP-1 level 

positively correlated with plasma BNP level. Intensity of immunostaining for GLP-1 receptor protein 

was significantly enhanced in patients with impaired LV function compared with those with preserved 

LV function. “  

 

Discussion ends with clear conclusion:  

Page 18, paragraph 3:  
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“In conclusion, plasma GLP-1 was increased in patients with impaired LV function and inversely 

correlated with the LV ejection fraction. The expressions of GLP-1 receptors were enhanced in hearts 

with impaired LV function. These may suggest that endogenous GLP-1-GLP-1 receptor system 

serves as a compensatory mechanism for LV dysfunction.”  

 

Why were tissue GLP-1 levels not increased in heart?  

GLP-1 is primarily released from the intestine in response to nutrients and is not produced from the 

heart. This may explain the reason why tissue GLP-1 levels were not increased in heart. This was 

added to the Discussion section in the revised version as follows.  

Page 17, paragraph 1, lines 1-3:  

“GLP-1 is primarily released from the intestine in response to nutrients and is not produced from the 

heart. This may explain the reason why tissue GLP-1 levels were not increased in heart.”  

 

What is the mechanism of increased cardiac GLP-1R expression? Is it secondary to increased blood 

glucose in HF patients?  

Increased cardiac GLP-1R expression may not be due to increased blood glucose in HF patients 

because there was no significant difference in HbA1c between preserved and impaired LV function 

groups. What is the mechanism of increased GLP-1R expression is not clear but one possible 

explanation may be due to cardiac dysfunction because our previous report demonstrated that 

myocardial infarction induced enhanced expression of cardiac GLP-1 receptor (15, 16). This was 

added to the Discussion section as follows.  

In the Discussion section:  

Page 17, paragraph 1, lines 5-10:  

“This was supported by our previous animal studies demonstrating that the expression of GLP-1 

receptors in the left ventricular myocardium was upregulated in a rabbit model of myocardial infarction 

(15, 16), and other report that the cardiac GLP-1 receptors were upregulated in a heart failure dog 

model of dilated cardiomyopathy (23). This may support the concept that GLP-1-GLP-1 receptor 

system may serve as a compensatory mechanism for LV dysfunction.”  

 

 

What is the function of increased GLP-1 signaling in HF?  

We discussed the possible function of increased GLP-1 signaling I HF in the Discussion as dollows.  

In the Discussion section:  

Page 17, paragraph 2, lines 4-7, page 18, paragraph 1:  

“As a matter of fact, we previously investigated the effect of oral administration of α-glucosidase 

inhibitors voglibose and miglitol on myocardial infarct size, and found that myocardial infarction 

caused upregulation of cardiac GLP-1 receptor and α-glucosidase inhibitors increased plasma GLP-1 

levels and stimulated myocardial GLP-1 receptor and activated its downstream signals such as PI3K, 

Akt and eNOS, and reduced the myocardial infarction and improved LV function in a rabbit model of 

myocardial infarction (15, 16). These GLP-1 receptor-mediated signal transduction may have 

contributed to the improvement of LV function in patients with impaired LV function.”  

 

How do the measured GLP-1 concentrations compare with those reported by previous studies?  

Plasma GLP-1 concentration measured in the present study was comparable with those reported by 

previous reports (10, 11).  

 

How does GLP-1 compare to BNP as a potential circulating marker for HF?  

Plasma GLP-1 level may become a circulating marker for heart failure. However, since plasma GLP-1 

level may be affected by nutrients, plasma GLP-1 as a potential circulating marker for HF may be less 

important as compared to plasma BNP. We did not add these to the discussion section because we 

believe that plasma BNP level is superior to plasma GLP-1 as a marler for HF.  
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What was the potential influence of differences in drug treatments between groups e.g. beta-blockers, 

diuretics, on GLP-1 signaling?  

As suggested by the reviewer, the incidence of drug treatments such as beta-blockers and diuretics 

was greater in patients with impaired LV function than those with preserved LV function. However, 

whether beta-blockers or diuretics affected plasma GLP-1 level remains to be elucidated. We stated 

this in the discussion section as follows.  

Page 16, paragraph 1, lines 8-11:  

“Furthermore, as shown in Table 1, the incidence of drug treatments such as beta-blockers and 

diuretics was greater in patients with impaired LV function than those with preserved LV function. 

However, whether beta-blockers or diuretics affected plasma GLP-1 level remains to be elucidated.”  

 

The study should be recognized for what it is – a basic correlation between GLP-1/GLP-1 expression 

and severity of cardiac dysfunction. This is clearly a significant finding in the clinical setting but an 

appreciation of context is important.  

As suggested by the reviewer, we recognized a significant finding of our study, and changed the title 

and changed the question in the Introduction.  

 

 

Responses to the comments by reviewer Dr Tetsuji Miura  

 

It is not clear whether DPP-4 inhibitor was added to blood at the time of blood sampling to inhibit 

GLP-1 degradation.  

DPP-4 inhibitor was added to blood at the time of blood sampling to inhibit GLP-1 degradation.  

Page 8, paragraph 2, lines 4-6:  

In the Method section, the sentence “DPP-4 inhibitor (DPP4/DPP4-010, Linco Research Inc,, St 

Charles, MO, USA) 10 μl/ml of blood was added to blood at the time of blood sampling to inhibit GLP-

1 degradation.” was added in the revised version  

 

The number of patients with coronary artery disease is unclear in both groups in Table 1.  

The number of patients with coronary artery disease was added to Table 1 in the revised version..  

 

It is not clear whether previously reported findings on GLP-1 are confirmed by the present study.  

New finding in the present study is that plasma GLP-1 levels is increased in patients with impaired 

systolic LV function and there was a correlation between plasma GLP-1 level and ejection fraction, 

and that the expression of cardiac GLP-1 receptor was upregulated in patients with impaired LV 

function. Previously reported finding that plasma GLP-1 levels correlates with diastolic function was 

not confirmed in the present study. These were stated in the Result section and the Discussion 

section.  

Page 11, paragraph 2, line 6-7:  

In the Results:  

“However, there was no relationship between the plasma GLP-1 level and E/A, an indicator of LV 

diastolic function (Fig. 2-D)”  

Page 15, lines 4-7:  

In the Discussion:  

“However, in the present study, there was no correlation between plasma GLP-1 levels and E/A, an 

indicator of LV diastolic function in echocardiography.”  

In Table 1, the value of E/A in both groups was added.  

 

Was GLP-1 level in patients with coronary artery disease lower than those with non-coronary artery 

disease (as was in Ref. 22)?  

There was no difference in plasma GLP-1 levels between patients with coronary artery disease and 

patients without coronary artery disease in the present study. This was added to the Result section 
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and the Discussion section as follows.  

Page 15, paragraph 1, lines 7-11:  

In the Discussion:  

“In the present study, however, there was no difference in plasma GLP-1 levels between patients with 

(4.0±2.2 pmol/L) and without (4.5±2.6 pmol/L) coronary artery disease. Plasma GLP-1 levels inversely 

correlated with the LV ejection fraction, an indicator of LV systolic function, regardless of the absence 

or presence of coronary artery disease.”  

 

Was there significant correlation between plasma GLP-1 and E/A in echocardiography (as was in Ref. 

21)?  

There was no relationship between plasma GLP-1 levels and E/A. This was added to Result in Fig 2.  

Page 11, paragraph 2, lines 6-7:  

In Results: “However, there was no relationship between the plasma GLP-1 level and E/A, an 

indicator of LV diastolic function (Fig. 2-D)”  

Page 15, paragraph 1, lines 4-6:  

In Discussion: “However, in the present study, there was no correlation between plasma GLP-1 levels 

and E/A, an indicator of LV diastolic function in echocardiography.”  

In Table 1, the value of E/A in both groups was added.  

 

 

General comments  

1.Relationship between the change in plasma GLP-1 and that of insulin resistance remains unclear. 

Heart failure is one of causes of insulin resistance and heart failure patients often have comorbidities 

that leads to insuli resistance. The authors have checked relationship between GLP-1 level and 

fasting IRI, but fasting IRI is not a sensitive index of insulin resistance. HOMA-IR would be easily 

calculated from data corrected in this study. Data on HOMA-IR in each study group and relationship 

between GLP-1 and HOMA-IR should be presented in Table 1 and Figure 3, respectively.  

As suggested by the reviewer, we presented data on HOMA-IR in each study group in Table 1. The 

relationship between GLP-1 and HOMA-IR was presented in Figure 3 in the Results. There was no 

relationship between plasma GLP-1 level and HOMA-IR. These are added to the Results and 

Discussion as follows.  

Page 11, paragraph 3:  

In the Results:  

“There was no relationship between the plasma GLP-1 level and HbA1c (Fig. 3-A) or between the 

plasma GLP-1 level and IRI (Fig. 3-B) or between plasma GLP-1 level and HOMA-IR (Fig. 3-C)”  

 

Page 16, paragraph 1, lines 1-4:  

In the Discussion:  

“However, there was no relationship between plasma GLP-1 levels and HbA1c, between plasma 

GLP-1 levels and IRI or between plasma GLP-1 levels and HOMA-IR, suggesting that fasting plasma 

GLP-1 levels were not affected by blood glucose, plasma insulin levels or insulin resistance.”  

In Table 1, the value of HOMA-IR in both groups was added.  

 

2. Relationships between GLP-1, BNP and systolic dysfunction are not actually clear. Although there 

appears to be significant correlation between GLP-1 and BNP (no p value is presented for this 

relationship in the text or figure legend), but the correlation is clearly weaker than that between GLP-1 

and LVEF or between BNP and LVEF. In other words, the present data (Figure 2 C) suggest that BNP 

is not much elevated in a group of patients with increased GLP-1. The dissociation of change in GLP-

1 and that in BNP should be discussed in light of reports regarding relationship between GLP-1 and 

coronary artery disease (Ref. 22) and relationship between GLP-1 and diastolic dysfunction (Ref. 21).  

As suggested by the reviewer, there was a significant correlation between GLP-1 and BNP. The p 

value was p<0.001. The present data (Figure 2 C) may suggest that BNP is not much elevated in a 
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group of patients with increased GLP-1. The dissociation of change in GLP-1 and that in BNP may be 

due to the peculiar behaviour of plasma GLP-1 as has been reported that plasma GLP-1 levels were 

lower in patients with coronary artery disease than those without (Ref 22) and that plasma GLP-1 

levels were higher in patients with diastolic dysfunction (Ref 21). However, in the present study, there 

was no difference in fasting plasma GLP-1 level between patients with coronary artery disease and 

those without, and there was no correlation between plasma GLP-1 level and diastolic dysfunction. 

These were added to the Discussion as mentioned above. Further investigation will be warranted.  

In the Discussion:  

Page 15, lines 4-11:  

“However, in the present study, there was no correlation between plasma GLP-1 levels and E/A, an 

indicator of LV diastolic function in echocardiography. It has also been reported that plasma fasting 

levels of GLP-1 were significantly lower in patients with coronary artery disease (10). In the present 

study, however, there was no difference in plasma GLP-1 levels between patients with and without 

coronary artery disease. Plasma GLP-1 levels inversely correlated with the LV ejection fraction, an 

indicator of LV systolic function, regardless of the absence or presence of coronary artery disease.”  

 

3. As a minor point. If the authors add data on plasma GLP-1 to Figure 4B in an additional column 

next to BNP column, it would be helpful for speculating possible relationship between plasma GLP-1 

level and tissue expression of the GLP-1 receptor.  

 

As shown in the Study limitations in the Discussion section, the endomyocardial biopsy samples were 

obtained only from patients with heart diseases who definitely needed histological diagnosis. 

Therefore, when cardiac biopsy was performed, plasma GLP-1 level was not always measured from 

all the patients presented here who underwent cardiac biopsies. Therefore, in Figure 4, we did not 

show any plasma GLP-1 levels. 

VERSION 2 – REVIEW 

REVIEWER Grieve, David 
Queens University Belfast, Centre for Vision and Vascular Science 

REVIEW RETURNED 12-Jul-2013 

 

GENERAL COMMENTS No additional data has been added to the manuscript further to my 
previous comments. This is a very basic study, albeit on clinical 
samples, which simply reports a correlation between GLP-1/GLP-1R 
and LV dysfunction - I feel that the presented data need to be 
supplemented or differently interrogated in order to increase the 
impact of these findings.  

 

 

VERSION 2 – AUTHOR RESPONSE 

Responses to the comments by reviewer Dr David Grieve  

 

The precise aims of the study need to be better defined and although the English language is 

generally acceptable it require some attention.  

 

We agree with you. The following sentences were added to the “Introduction” section.  

The aim of the present study was (1) to elucidate usefulness of plasma GLP-1 levels for the 

assessment of LV dysfunction comparing plasma GLP-1 levels with conventional parameters such as 

brain natriuretic peptide (BNP) and the ratio of mitral inflow E-wave to A-wave velocity (E/A) and (2) to 

compare the expression of GLP-1 and GLP-1 receptor proteins immunohistochemically in myocardial 
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biopsied samples obtained from patients who definitely needed histological diagnosis between 

patients with preserved and impaired LV function.  

 

Accordingly, we changed the title of the present study to “Elevated plasma GLP-1 levels and 

enhanced expression of cardiac GLP-1 receptors as markers of left ventricular systolic dysfunction” in 

order to define the theme of the present study more clearly.  

 

 

I also wonder whether some more elaborate statistics could have been applied to the data to e.g. 

incorporate different patient characteristics in a multivariate analysis rather than simply performing 

correlation plots.  

 

We agree with you. As suggested by the reviewer, we performed multivariate logistic regression 

analysis to identify the independent predictors of LV dysfunction. Multivariate analysis demonstrated 

that the plasma GLP-1 level and LV end-diastolic volume index were independent determinants of the 

impaired LV function, whereas plasma BNP level or E/A was not an independent determinant of the 

impaired LV function. Therefore, we added sentences regarding the results that were derived by 

multivariate logistic regression analysis as the responses to the following reviewer’s comments. 

Thank you for your helpful comment.  

 

 

I feel that the manuscript would benefit from some further discussion of the relevance of the 

observation of increased GLP-1 in heart failure. For example, could it be a better diagnostic marker 

than BNP?  

 

Multivariate logistic regression analysis revealed that the plasma GLP-1 level was an independent 

determinant of the impaired LV function, whereas plasma BNP level or E/A was not an independent 

determinant of the impaired LVEF.  

Therefore, we added the following sentences to the “Discussion” section.  

“Multivariate analysis showed that the plasma GLP-1 level was an independent determinant of the 

impaired LV function, whereas plasma BNP level or E/A was not an independent determinant of the 

impaired LVEF. The E/A was proposed to estimate diastolic LV dysfunction (22). Therefore, plasma 

GLP-1 level was supposed to be a marker of systolic LV function rather than diastolic LV dysfunction. 

Likewise, plasma BNP level was proposed to estimate heart failure (21, 23). The plasma GLP-1 level 

was supposed to be a more useful marker for systolic LV dysfunction than plasma BNP levels.”  

 

Thank you for your helpful comment.  

 

 

Some discussion in relation to the observation that plasma GLP-1 was correlated to LVEF but not E/A 

warrants some discussion.  

 

There was no correlation between plasma GLP-1 levels and E/A, an indicator of diastolic LV function 

in echocardiography. Multivariate logistic regression analysis revealed that the plasma GLP-1 level 

was an independent determinant of the impaired LV function, whereas plasma BNP level or E/A was 

not an independent determinant of the impaired LVEF.  

Therefore, we added the following sentences to the “Discussion” section.  

“Multivariate analysis showed that the plasma GLP-1 level was an independent determinant of the 

impaired LV function, whereas plasma BNP level or E/A was not an independent determinant of the 

impaired LVEF. The E/A has been proposed to estimate diastolic LV dysfunction (22). Therefore, 

plasma GLP-1 level was supposed to be a marker of systolic LV function rather than diastolic LV 

dysfunction. Likewise, plasma BNP level was proposed to estimate heart failure (21, 23). The plasma 
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GLP-1 level was supposed to be a more useful marker for systolic LV dysfunction than plasma BNP 

levels. In addition, negative correlation between plasma GLP-1 level and LVEF may reflect that 

secretion of GLP-1 from the intestine is facilitated by a reduction of blood flow in the intestine caused 

by a reduced LVEF.”  

 

“It was reported that plasma levels of GLP-1 had weak correlation with diastolic function in elderly 

men (r=0.19) (11). However, this correlation was demonstrated by singlevariate analysis. In the 

present study, multivariate analysis revealed that the plasma GLP-1 level was associated with 

markers for systolic LV dysfunction rather than markers for diastolic LV dysfunction.”  

 

 

It is unclear whether the immunohistochemical images were digitally quantified or scored visually. I 

am not comfortable with using arbitrary gradings. In Figure 4, it is also unclear to what the images in 

panel A refer.  

 

In order to evaluate the reliability of scoring immunohistochemical images, we measured an overall 

agreement of the histological grade between two readers who were blind to the clinical results. The 

overall agreement of Cohen’s κ was 0.87. Therefore, we added the following sentence to the 

“Results” section.  

“The overall agreement of the histological grade between two readers was excellent (Cohen’s κ = 

0.87, 95% confidential interval: 0.68 - 1.00).”  

 

 

No additional data has been added to the manuscript further to my previous comments. This is a very 

basic study, albeit on clinical samples, which simply reports a correlation between GLP-1/GLP-1R and 

LV dysfunction – I feel that the presented data need to be supplemented or differently interrogated in 

order to increase the impact of these findings.  

 

In this revision, we added new data that were derived from multivariate logistic regression analysis 

suggesting that the plasma GLP-1 level was supposed to be a more useful marker for systolic LV 

dysfunction than plasma BNP levels. And this was independent of the treatment with beta blockers or 

diuretics. We agree that the present data need to be supplemented or differently interrogated by a 

large clinical study in the future, whereas the present study demonstrated that plasma GLP-1 levels 

may have incremental utility in a routine clinical practice. 
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