
Accepted Manuscript

Title: Dietary Nitrate Supplementation Opposes the Elevated
Diaphragm Blood Flow in Chronic Heart Failure during
Submaximal Exercise

Authors: Joshua R. Smith, Scott K. Ferguson, K. Sue
Hageman, Craig A. Harms, David C. Poole, Timothy I. Musch

PII: S1569-9048(17)30188-X
DOI: https://doi.org/10.1016/j.resp.2017.09.017
Reference: RESPNB 2874

To appear in: Respiratory Physiology & Neurobiology

Received date: 23-6-2017
Revised date: 13-9-2017
Accepted date: 29-9-2017

Please cite this article as: Smith, Joshua R., Ferguson, Scott K., Hageman,
K.Sue, Harms, Craig A., Poole, David C., Musch, Timothy I., Dietary Nitrate
Supplementation Opposes the Elevated Diaphragm Blood Flow in Chronic Heart
Failure during Submaximal Exercise.Respiratory Physiology and Neurobiology
https://doi.org/10.1016/j.resp.2017.09.017

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.resp.2017.09.017
https://doi.org/10.1016/j.resp.2017.09.017


 

1 
 

Dietary Nitrate Supplementation Opposes the Elevated Diaphragm Blood Flow in Chronic Heart 

Failure during Submaximal Exercise 

Running title: Beetroot juice and diaphragm BF 

 

Joshua R. Smith1, Scott K. Ferguson1,2, K. Sue Hageman2, Craig A. Harms1, David C. Poole1,2, 

Timothy I. Musch1,2 

1Department of Kinesiology, 2Department of Anatomy and Physiology, Kansas State University, 

Manhattan, KS, 66506, USA 

 

Corresponding author: Joshua R. Smith 

Department of Cardiovascular Medicine 

Mayo Clinic 

200 First St SW 

Rochester, MN 

Email: smith.joshua1@mayo.edu 

 

Highlights 

 Chronic heart failure (CHF) leads to greater diaphragm blood flow (BF) 

 Beetroot juice (BR) supplementation lowers the oxygen cost of exercise 

 We examined if BR supplementation attenuated the diaphragm BF response in CHF rats 

 Submaximal exercise diaphragm BF was lower after BR supplementation in CHF rats 

 

Abstract 

Chronic heart failure (CHF) results in a greater cost of breathing and necessitates an elevated 

diaphragm blood flow (BF). Dietary nitrate (NO3‾) supplementation lowers the cost of exercise.  
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