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Abstract 

The deuterium concentration in the fatty acids of food consumed was recently shown to impact the maximal rate of ATP 
production effecting the resting heart rates in six volunteers. One of these volunteers had three echocardiocardiograms 
to evaluate an intermittent systolic ejection murmur that first appeared after adopting a ketogenic diet and this murmur 
became more pronounced following a low deuterium cold water sea food diet. The echocardiograms revealed that the 
aortic ejection velocity and aortic pressure gradients systematically increase with decreasing deuterium levels in the diet. 
These findings reveal that the meals consumed do have a significant impact on the parameters determined from 
echocardiography likely due to changes in the ventricular contractility. The aortic pressure gradients extrapolate to zero 
as the deuterium content approaches 155.9 ppm. 
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Introduction 

Deuterium is well known to be toxic at high levels from laboratory animal 

studies so researchers routinely take precautions to minimize exposure to 
deuterium during isotope studies. One field dealing with the use of high 
levels of deuterium is fusion energy [1]. It was also known in the 1980’s that 
high levels of heavy water D2O exposure would shut down the ATP 
production in living organisms [2-4]. but the mechanism remained elusive 
until the discovery of the ATP nanomotor and different binding energies for 

the protium and deuterium nuclei acting on these nanomotors [5-6]. A 
detailed summary of the effect of deuterium on the mitochondria energy 
production is published in open-source literature elsewhere [7-8]. 

More recently, the deuterium content in food was shown to impact the 
cardiac stroke volume leading to inotropic changes in the heart rate [7-8]. 
The deuterium in the fatty acids which is known to disrupt the ATP 
nanomotors located in the mitochondria was found to decrease the cardiac 
stroke volume leading to increased heart rates [7]. When the heart rate 
reaches the point that further compensation cannot occur, heart failure with 

preserved ejection fraction (HFpEF) occurs [8]. Such findings raise an 
important question such as what is a safe limit for deuterium exposure? 

The case presented here shows a correlation between the aortic ejection 
velocity and the aortic pressure gradients with the deuterium level in the food 
consumed prior to each procedure. The echocardiograms were obtained from 
a very athletic man who hikes between 800 and 1200 km yearly [9-10]. This 

man does have well controlled type-II diabetes and also maintains detailed 
food logs which made this case possible [9]. 

 
The data presented in this case show that the aortic pressure gradients from 
the echocardiograms extrapolate to zero at a deuterium level of 155.9 ppm 
suggesting that this might be a possible limit to the safe exposure level of 
deuterium. However, in living organisms’ deuterium from food gets buffered 
with the stored skeletal fat which tends to be lower in deuterium suggesting 
a time delay in the appearance of this toxicity [8]. Further studies are clearly 
needed to confirm this potential level of cardiotoxicity from deuterium. 

Case Presentation 

A 57yo man with a 16-year history of well controlled type-II diabetes 
mellitus was referred to a cardiac clinic for evaluation and treatment of 
symptomatic paroxysmal atrial fibrillation and atrial flutter. During the 
initial evaluation a grade 1 systolic ejection murmur was auscultated. An 
echocardiogram was conducted which revealed an aortic ejection velocity of 

1.9 m/s and ejection fraction of 65% by the biplane disc-summation method 
[11]. He was also started on Eliquis anticoagulation due to a CHA2DS2- 
VASc score of 2 (DM-II and HTN) [12]. During the next two years, the focus 
of treatment was the symptomatic arrhythmia. He was started on Flecainide 
[13] following a negative stress test to rule out coronary artery disease. At 
the age of 57.7 years, he received a cavotricuspid isthmus ablation. The 

cavotricuspid isthmus ablation was chosen [14] because the atrial fibrillation 
patterns were frequently preceded by atrial flutter rhythms suggesting that 
these atrial flutter rhythms were disintegrating into atrial fibrillation. 
Furthermore, Fourier spectral analysis of the atrial fibrillation patterns 
revealed 150bpm and 300bpm spectral components suggesting atrial flutter 
as the trigger. Following the radiofrequency catheter ablation, Flecainide was 

  Open Access  Case Report 

Clinical Research and Clinical Reports 
Edwin C. Jones * ClinicSearch 



Clinical Research and Clinical Reports Page 2 of 5 

 

discontinued and only Eliquis anticoagulation therapy was continued [12- 
13]. Episodes of lone atrial flutter and atrial fibrillation, which had been 

occurring on a weekly basis, were now nonexistent with the exception of one 
episode documented over the next four years. 

During a post-ablation routine cardiac clinic follow-up visit, the systolic 
ejection murmur was found to have increased to grade 2 in intensity by age 
61. A second echocardiogram was ordered that revealed an aortic ejection 

velocity of 2.48 m/s and ejection fraction of 68.0% using the biplane disc- 
summation method [11]. The man was asymptomatic and also remained very 
active physically. The echocardiogram was suggestive of possible 
asymptomatic aortic sclerosis; therefore, the plan was to repeat an 
echocardiogram after one year while maintaining the Eliquis anticoagulation 
therapy. 

At the age of 61.9 years, a third echocardiogram showed that the aortic 
ejection velocity had decreased to 2.08 m/s and ejection fraction increased 

to 68.4%. The aortic valve was observed to be normal and there was a trace 

to minimal regurgitation documented for both the mitral and tricuspid valves. 
The pulmonic valve could not be visualized well with the standard 

transthoracic echocardiographic approach. The man again remained 
asymptomatic from any cardiac valvular problems and he continued to 
remain physically active. The echocardiogram was determined to be normal 
and no further echocardiograms are planned barring any changes to his 
physical condition. 

Discussion 

In this case study, the changes in the echocardiographic parameters, i.e. 
aortic velocity and aortic pressure gradients, are shown to systematically 

vary with the deuterium content of the foods consumed prior to each 
echocardiogram. These echocardiograms were ordered to assess a systolic 
ejection murmur over the aortic area that started in his 50’s. Figure 1 shows 
a recent electrocardiogram that indicates a normal sinus rhythm. 

 

 
 

Figure 1: 12-lead ECG recorded from the male at age 60 shows normal sinus rhythm. The rhythm is free of any pathologic Q-waves, ST or T- 

wave abnormalities. A mild left axis deviation of 28 degrees is noted but this angle did not occur in other ECG’s. 

The first echocardiogram was obtained at age 57 years after he developed 
paroxysmal atrial fibrillation and atrial flutter episodes in addition to the 
systolic ejection murmur. As part of a workup for a referral to cardiology an 

echocardiogram was obtained which suggested aortic sclerosis without any 
outflow obstruction. His ejection fraction was 65% as determined by the 
biplane disc-summation method [11]. 

He was referred to cardiology services where he was started on Eliquis 
anticoagulant therapy [12]. He also received a radioisotope stress test to rule 

out any coronary artery disease. The stress test was negative for any coronary 
artery disease and therefore, Flecainide therapy was subsequently initiated 
[13]. 

The first echocardiogram, labelled 1 in the final three figures, was performed 
after the appearance of paroxysmal atrial fibrillation and atrial flutter 
episodes at the age of 57 years. Following a cavotricuspid isthmus ablation 

[14] at age 57.7 years which nearly eliminated the arrhythmias with only one 
atrial fibrillation episode recorded over a four-year post-ablation period, the 
focus of cardiac visits shifted to the monitoring of the heart valves. 

The systolic ejection murmur was noted to be more pronounced at grade 2 
by age 60.79 years therefore a second echocardiogram was obtained. The 
echocardiogram parameters labelled a 2 in the final three figures includes a 
2.48 m/s aortic ejection velocity and a 68% ejection fraction determined by 
the biplane disc-summation method [11]. During this time period the man 

had changed his diet to predominately cold water seafoods known to induce 

very low heart rates while maintaining a high level of physical activity [8]. 
His resting heart rate now ranged between 46 bpm and 55 bpm. The morning 

of the second echocardiogram his food deuterium level was measured at 123 
ppm deuterium level from mass spectroscopy. The parameters from the 
second echocardiogram were suspect for aortic sclerosis which could evolve 

into stenosis so a plan to monitor his valves was initiated. 

At the age of 61.90 years, a third echocardiogram was obtained. Prior to the 
procedure, the man had temporarily switched to a higher deuterium, grain- 
fed animal diet including grain-fed chicken. [7-8] The deuterium level in the 
food on the morning of the echocardiogram measured at 132 ppm deuterium 
level from mass spectroscopy. The idea was to be closer to a typical diet so 
that the echocardiogram parameters would more accurately predict a future 
need for a valvular intervention if aortic stenosis were to develop. Ironically, 
the echocardiogram results returned as normal with the aortic ejection 
velocity dropping to 2.08 m/s and ejection fraction further increasing to 

68.4% by the biplane disc-summation method [11]. At this time, no further 
echocardiograms are planned. 

The results of these three echocardiograms were analyzed with the 
parameters compared to the known food deuterium levels. The first 
echocardiogram was obtained on a morning following a diet of clams and 
eggs whose brands were later tested with mass spectroscopy to yield a 
deuterium level of 137 ppm. The second and third echocardiograms were 
taken following diets of 123 ppm and 132 ppm deuterium, respectively. The 
peak aortic valve velocities are shown in Figure 2. The aortic velocities 
clearly decrease with rising food deuterium levels consistent with the 
changes in resting heart rates vs deuterium levels reported elsewhere [7-8]. 
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Figure 2: Peak velocity of blood ejected from the aortic valve plotted as a function of the level of deuterium in the fatty acids consumed prior to 

the echocardiograms. The peak velocity of the blood in m/s was fit by a linear regression fit with the best linear fit equation shown. Points 1, 2 and 

3 were obtained at ages 57.02 years, 60.79 years and 61.90 years. 
 

Figure 3 shows the aortic pressure gradients for the three echocardiograms 
plotted against the food deuterium levels. The data were fit with the best 
linear fit regression curves with the  peak and mean pressure gradients 

constrained at the same point on the x-axis, e.g. 155.9 ppm D/H. The linear 
fit coefficients of determination were r2

peak = 0.9577 for the peak pressure 
gradient and r2

mean=0.9983 for the mean pressure gradient. 

 

 
 

Figure 3: Peak and mean aortic pressure gradients as determined by the Doppler velocity derived from the three echocardiograms at (1) age 57.02 

years, (2) age 60.79 years and (3) age 61.90 years. These were fit with linear regressions with both curves extrapolated to the same point on the x- 

axis at 155.9 ppm D/H. This is the point that death would be predicted to occur if the fatty acid deuterium level reached that level of deuterium. 

This is very close to the Vienna Standard of Mean Ocean Water (VSMOW) or 155.76 ppm [15]. 

Figure 4 shows the left ventricular ejection fractions determined by the biplane disc-summation method [11] from each of the three echocardiograms. 
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Figure 4: Left ventricular ejection fractions determined by the echocardiographic biplane disc-summation method [11]. for ages (1) 57.02 years, 
(2) 60.79 years, and (3) 61.90 years. The individual was utilizing the keto cyclical diet during this entire time period and further supplementing with 

deuterium depleted water after the age of 57.4 years. The ejection fraction is in the range seen in many athletes and gradually trending 
upward during this time period.

Conclusion 

A man received three echocardiograms between the ages of 57 and 62 years 
to evaluate an asymptomatic systolic ejection murmur. These 
echocardiograms revealed systematic increases in the aortic ejection 
velocities and aortic pressure gradients with decreasing deuterium levels in 
the food consumed prior each procedure. The ejection fractions during this 

time period gradually increased from 65% at age 57 years to 68.4% at age 
62 years indicating a gradual improvement to overall cardiac functioning. As 
of this time, no further echocardiograms are planned since this individual 
appears to have efficient cardiac functioning and a non-pathologic athletic 
heart murmur [16-17]. 

This case shows the strong impact of food on echocardiograms. The authors 
recommend a low deuterium diet with regular physical activity. Low 
deuterium foods include cold water seafoods, grass-fed meats, cheese, olive 
oil, almonds and leafy vegetables [8]. It is also recommended to avoid highly 
processed foods since these often have high deuterium levels [8]. Deuterium 

depleted water is also helpful but still remains relatively expensive [10]. 

Funding 

The cardiac aspect of this research received no external funding. However, 
the initial studies of the effect of deuterium on laboratory animals did receive 
funding from the U.S. Department of Energy under Contract No. DE-AC05- 
84OR21400, with Martin Marietta Energy Systems, Inc. 

Conflicts of Interest 

The views expressed in this article are those of the authors and do not 
necessarily reflect the position or policy of the Veterans Health 

Administration, Department of Veterans Affairs, or the US Government. 

Acknowledgments 

Research began on this subject while the lead author was employed by the 
Oak Ridge National Laboratory and completed while employed by the 

Department of Veterans Affairs. The authors thank David A. Perkel, Jeffrey 
B. Hirsh, Stephen K. Souther, László Boros, James R. Thompson, David K. 
Christen and James E. Phelps for informative discussions. 

References 

1. Schloerb PR, Friis-Hansen BJ, Edelman IS, Solomon AK and 

Moore FD. (1950). The Measurement of Total Body Water in 
the Human Subject by Deuterium Oxide Dilution with a 

Consideration of the Dynamics of Deuterium Distribution, J. 
Clin. Invest, 29(10): 1296-1310. 

2. Dorgan LJ and Schuster SM. (1981). The Effect of Nitration and 
D2O on the Kinetics of Beef Heart Mitochondrial Adenosine 
Triphosphatase, J. Biol. Chem, 256(8): 3910-3916. 

3. Urbauer JL, Dorgan LJ, and Schuster SM. (1984). Effects of 

deuterium on the kinetics of beef heart mitochondrial ATPase, 
Arch. Biochem. and Biophysics, 231(2): 498-502. 

4. Dorgan LJ, Urbauer JL, and Schuster SM. (1984). Metal 
Dependence and Thermodynamic Characteristics of the Beef 
Heart Mitochondria Adenosine Triphosphatase, J. Biol. Chem, 
259(5): 2816-2821. 

5. The Nobel Prize in Chemistry 1997. The Nobel Prize in 
Chemistry 1997 - NobelPrize.org. 

6. Olgun A. (2007). Biological effects of deuteronation: ATP 
synthase as an example, Theor. Biol. Med. Model. 22:4:9. 

7. Jones EC, Phelps JE, Jardet CL. (2022). Cardiac Heart Rate 
Dependence on Mitochondrial Deuterium 2H Content,” Medical 
Research Archives, 10(5):1-24. 

8. Jones EC, Phelps JE, Maddox G, and Jardet CL. (2023). The role 
of deuterium 2H in the pathogenesis of heart failure as deduced 
by food studies from six individual cases,” Series Cardiol Res, 
5(1):56-84. 

9. Jones EC, Rylands JC and Jardet CL. (2018). Regeneration of 
Pancreatic b-Islet Cells in a Type-II Diabetic,” Case Rep in 
Endocrinol, 6147349. 

10. Jones EC, Jardet CL. (2021). Functional Improvement in β-Islet 

Cells and Hepatocytes with Decreasing Deuterium from Low 
Carbohydrate Intake in a Type-II Diabetic, Medical Research 
Archives, 9(6):1-19. 

11. Malm S, Sagberg E, Larsson H and Skjaerpe T. (2005). 
Choosing apical long-axis instead of two-chamber view gives 
more accurate biplane echocardiographic measurements of left 
ventricular ejection fraction: a comparison with magnetic 
resonance imaging, J Am Soc Echocardiogr, 18(10):1044-1050. 

12. Lip GY, Frison L, Halperin JL, and Lane DA. (2010). 
Identifying patients at high risk for stroke despite 
anticoagulation: a comparison of contemporary stroke risk 
stratification schemes in an anticoagulated atrial fibrillation 
cohort, Stroke, 41(12):2731-2738. 

13. Basza M, Maciejewski C, Bojanowicz W et al. (2023). 
Flecainide in clinical practice, Cardiol J, 30(3):473-482. 

https://www.jci.org/articles/view/102366
https://www.jci.org/articles/view/102366
https://www.jci.org/articles/view/102366
https://www.jci.org/articles/view/102366
https://www.jci.org/articles/view/102366
https://www.sciencedirect.com/science/article/pii/S0021925819695451
https://www.sciencedirect.com/science/article/pii/S0021925819695451
https://www.sciencedirect.com/science/article/pii/S0021925819695451
https://www.sciencedirect.com/science/article/pii/0003986184904132
https://www.sciencedirect.com/science/article/pii/0003986184904132
https://www.sciencedirect.com/science/article/pii/0003986184904132
https://www.jbc.org/article/S0021-9258(17)43219-4/abstract
https://www.jbc.org/article/S0021-9258(17)43219-4/abstract
https://www.jbc.org/article/S0021-9258(17)43219-4/abstract
https://www.jbc.org/article/S0021-9258(17)43219-4/abstract
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The%2BNobel%2BPrize%2Bin%2BChemistry%2B1997.%2BThe%2BNobel%2BPrize%2Bin%2BChemistry%2B1997%2B-%2BNobelPrize.org&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The%2BNobel%2BPrize%2Bin%2BChemistry%2B1997.%2BThe%2BNobel%2BPrize%2Bin%2BChemistry%2B1997%2B-%2BNobelPrize.org&btnG
https://tbiomed.biomedcentral.com/articles/10.1186/1742-4682-4-9
https://tbiomed.biomedcentral.com/articles/10.1186/1742-4682-4-9
https://esmed.org/MRA/mra/article/view/2833
https://esmed.org/MRA/mra/article/view/2833
https://esmed.org/MRA/mra/article/view/2833
https://seriesscience.com/deuterium/
https://seriesscience.com/deuterium/
https://seriesscience.com/deuterium/
https://seriesscience.com/deuterium/
https://www.hindawi.com/journals/crie/2018/6147349/
https://www.hindawi.com/journals/crie/2018/6147349/
https://www.hindawi.com/journals/crie/2018/6147349/
https://esmed.org/MRA/mra/article/view/2475
https://esmed.org/MRA/mra/article/view/2475
https://esmed.org/MRA/mra/article/view/2475
https://esmed.org/MRA/mra/article/view/2475
https://www.sciencedirect.com/science/article/pii/S0894731705002269
https://www.sciencedirect.com/science/article/pii/S0894731705002269
https://www.sciencedirect.com/science/article/pii/S0894731705002269
https://www.sciencedirect.com/science/article/pii/S0894731705002269
https://www.sciencedirect.com/science/article/pii/S0894731705002269
https://www.ahajournals.org/doi/abs/10.1161/STROKEAHA.110.590257
https://www.ahajournals.org/doi/abs/10.1161/STROKEAHA.110.590257
https://www.ahajournals.org/doi/abs/10.1161/STROKEAHA.110.590257
https://www.ahajournals.org/doi/abs/10.1161/STROKEAHA.110.590257
https://www.ahajournals.org/doi/abs/10.1161/STROKEAHA.110.590257
https://journals.viamedica.pl/cardiology_journal/article/view/92631
https://journals.viamedica.pl/cardiology_journal/article/view/92631


Clinical Research and Clinical Reports Page 5 of 5 

 

14. Christopoulos G, Siontis KC, Kucuk U and Asirvatham SJ. 
(2020). Cavotricuspid isthmus ablation for atrial flutter: 

Anatomic challenges and troubleshooting, HeartRhythm Case 
Reports, 6(3):115-120. 

15. Wikipedia. Reference materials for stable isotope analysis. 2024. 

16. 

Sommerville RJ. (1970). The Significance of Heart Murmurs in 
School Athletes, Can Fam Physician, 16(8): 53-56. 

17. Phelan D. (2014). What’s With the Stethoscope? Heart Murmurs 
in Athletes, Sports Injuries. 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 
 

 

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as  

you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,  
and indicate if changes were made. The images or other third party material in this article are included in the article’s  
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the 

article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the  
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver 

(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless 
otherwise stated in a credit line to the data. 

Ready to submit your research? Choose ClinicSearch and benefit from: 
 

➢ fast, convenient online submission 
➢ rigorous peer review by experienced research in your field 
➢ rapid publication on acceptance 
➢ authors retain copyrights 
➢ unique DOI for all articles 
➢ immediate, unrestricted online access 

 

At ClinicSearch, research is always in progress. 

 

Learn more https://clinicsearchonline.org/journals/clinical-research-and- 
clinical-reports 

https://www.sciencedirect.com/science/article/pii/S2214027119301125
https://www.sciencedirect.com/science/article/pii/S2214027119301125
https://www.sciencedirect.com/science/article/pii/S2214027119301125
https://www.sciencedirect.com/science/article/pii/S2214027119301125
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wikipedia.%2BReference%2Bmaterials%2Bfor%2Bstable%2Bisotope%2Banalysis.%2B2024.&btnG
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2281802/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2281802/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2281802/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The%2BNobel%2BPrize%2Bin%2BChemistry%2B1997.%2BThe%2BNobel%2BPrize%2Bin%2BChemistry%2B1997%2B-%2BNobelPrize.org&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The%2BNobel%2BPrize%2Bin%2BChemistry%2B1997.%2BThe%2BNobel%2BPrize%2Bin%2BChemistry%2B1997%2B-%2BNobelPrize.org&btnG
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://clinicsearchonline.org/journals/clinical-research-and-clinical-reports
https://clinicsearchonline.org/journals/clinical-research-and-clinical-reports

