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Abstract  

A 59-year-old patient with a 18-year history of type-II diabetes is presented who showed dramatic 

improvements to glucose tolerance tests and increased fasting hepatic glucose production with 

systemic deuterium depletion. Deuterium, which is well known to decrease the efficiency of the 

ATP syntheses nanomotors, is likely the mechanism leading to the systemic changes to both insulin 

and hepatic glucose production in the pancreas and liver, respectively. Systemic deuterium 

depletion occurs with consumption of low carbohydrate (keto) diets and deuterium depleted water.  

Keywords: ATP, ATPase nanomotor, -islet cell, deuterium, deuterium-depletion, deuterium-

depleted water, glucose tolerance, HBa1c, type-II diabetes 
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1. Introduction 

Deuterium 2H is a natural heavy isotope 

of hydrogen with an abundance of one 2H 

deuterium atom to every 6400 1H protium 

atoms on earth. When these deuterium atoms 

interact with the ATP synthase in living 

organisms, cellular ATP production 

efficiency decreases.1-3 Reducing the 

deuterium:protium ratio below 1:6400 is 

known as deuterium-depletion. 

Data are presented that suggest 

deuterium-depletion via the consumption of a 

low carbohydrate diet was the mechanism 

responsible for the elimination for the need 

for 130 units of exogenous insulin in a type-

II diabetic patient previously published.4 

Corresponding improvements in the patient’s 

c-peptide occurred during this time indicating 

a regeneration of the dysfunctional -islet 

cells.4 The patient was reported to have used 

a combination of a cyclical ketogenic diet, 

strenuous exercise program, and oral 

GABA/probiotic supplementation during this 

period of improvement. 

Over the past three years, further research 

was conducted to elucidate the mechanism 

leading to these dramatic improvements to 

glycemic control.  A study from Ackermann 

et al. was published shortly after the original 

report showing that GABA does not appear 

to induce pancreatic - to -islet cell 

differentiation.5 Another study showed that 

diabetic patients who choose low 

carbohydrate diets over low calorie diets 

have better glycemic control over their 

counterparts6 and this is believed to be due to 

lower deuterium 2H exposure. This is because 

plants store the deuterium in their storage 

sugars and starches.7-8 

Recently, animal studies have been 

published showing improvements to diabetes 

in rats with deuterium depletion.9-11 Studies 

in humans are more limited; however, one 

recent study in 30 volunteers who consumed 

1.5L of 104 ppm deuterium-depleted water 

for 90 days showed improvement to the 

peripheral glucose disposal in 15 of those 

individuals.12 No toxic effects from the 

deuterium depletion process were observed 

in any of the CBC or CMP lab values.12 

In this case report, glucose tolerance 

improvements, hepatic glucose production 

rate changes, and HBa1c improvements are 

presented that reveal systematic metabolic 

changes with deuterium depletion utilizing 

deuterium-depleted water (DDW) after the 

initial improvements seen from the 

introduction of a low carbohydrate diet. 

 

2. Results 

2.1 Genetic Risk Factors for DM-II 

Diabetes mellitus is a metabolic disorder 

effecting over 100 million people worldwide. 

This metabolic disorder has both genetic and 

environmental risk factors. In this case 

report, the patient took a 23andme DNA test 

(https://www.23andme.com/) in September 

2016 which tested for 960,614 SNP markers. 

Using the NIH Genome Data Viewer 

(https://www.ncbi.nlm.nih.gov/genome/gdv/

), three SNP markers that increase the risk for 

the development of Diabetes Mellitus, Type 

II were identified from this list of markers. 

These are summarized in Table 1. The 

patient’s genotype, odds of developing DM-

II, and description of each gene are included 

in the table. These genes predict decreased 

insulin secretion and increased hepatic 

insulin production. Furthermore, one gene 

predicts functional hypoglycemia early in life 

followed by an increase risk in DM-II later in 

life. 

https://esmed.org/MRA/mra/
https://www.23andme.com/
https://www.ncbi.nlm.nih.gov/genome/gdv/
https://www.ncbi.nlm.nih.gov/genome/gdv/
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Table 1. Genetic markers identified in the patient that are known to increase the risk of 

developing Type II Diabetes Mellitus.  

Gene SNP Chromosome Patient 

Genotype 

DM-II 

Odds 

Description 

TCF7L2 rs7903146 10q25.2-q25.3 TT 1.59x Transcription factor 

7-like 2 (92% 

predictor for DM-

II) 

IGF2BP2 rs4402960 3q27.2 TT 1.2x Insulin like growth 

factor 2 mRNA 

binding protein 2 

KCNJ11 rs5219 11p15.1 TT 1.17x Potassium voltage-

gated channel 

subfamily J member 

11 found on -islet 

cells. 

TCF7L2 genotype TT and IGF2BP2 genotype TT are both strong predictors for decreased insulin secretion 

and increased hepatic glucose production. KCNJ11 genotype TT is known to increase the risk of 

hypoglycemia early in life and DM-II later in life.  

 

2.2 Improved Glycemic Control with a 

Low Carbohydrate Diet 

The patient was treated with insulin 

between the ages of 52 and 55 during which 

time he started recording detailed food intake 

logs. Figure 1 illustrates daily carbohydrate 

(CHO) intakes in grams per 24 hours. In these 

data, one-half the fiber intakes were 

subtracted from the total carbohydrates 

which is standard practice in predicting 

exogenous insulin requirements. The solid 

curve indicates the three-week running 

average of daily carbohydrate intakes. These 

data were needed to maintain optimal control 

of his glucose values especially during the 

time he required short acting insulin aspart.  

 

https://esmed.org/MRA/mra/
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Figure 1. Daily carbohydrate consumption as a function of age dating back to age 52 when the patient was 

initially started on short acting insulin aspart. By age 55.29 years, the patient no longer required any insulin 

therapy. The solid curve is a three-week running average carbohydrate intakes. The ideal carbohydrate 

intake based on lean body appearance was estimated to be around 130 grams per day. The age where the 

keto cycling diet (low CHO) and deuterium-depleted water (DDW) were started are indicated. 

 

Shortly after initiating a low 

carbohydrate diet with weekly ketogenic 

cycling, described elsewhere,4 the patient’s 

need for exogenous insulin slowly decreased 

disappearing completely by age of 55.29 

years. The patient’s c-peptide had increased 

by 350% during this same time period 

indicating a regeneration in his -islet cell 

functioning.4 In 2002 it was shown that 

pancreatic ductal cells could differentiate into 

-cell in response to glucagon-like peptide-

1.13 An important question that now arose 

was whether or not the lower carbohydrate 

diet induced -islet cell differentiation by 

virtue of a deuterium depletion process.7-8 A 

lower deuterium:protium ratio would be 

expected to increase cellular ATP production 

efficiency1-3 which in turn could induce the 

improvements to internal biochemical 

processes needed for the -islet cell 

differentiation. 

 

2.3.Glucose Tolerance Improvement with 

Deuterium Depletion 

To investigate this hypothesis, 

deuterium depleted water (DDW) was added 

to the low carbohydrate diet of the patient at 

the age of 57.5. Further improvements to his 

glucose tolerance tests were immediately 

observed as shown in Figure 2. A hair sample 

that was originally collected for trace mineral 

analysis was later tested for deuterium 

content which estimated his systemic 

deuterium to be 143 ppm at the age of 55.3 

before the possible link between deuterium 

and -islet cell function was suspected. Three 

https://esmed.org/MRA/mra/


Edwin C. Jones, et al.           Medical Research Archives vol 9 issue 7. July 2021              Page 5 of 19 

 

Copyright 2021 KEI Journals. All Rights Reserved                     https://esmed.org/MRA/mra/  

additional glucose tolerance tests were 

collected at the ages of 57.4, 57.6 and 57.9 

years immediately after collecting breath 

deuterium levels. All of the hair and breath 

deuterium tests were analyzed by the Center 

of Deuterium Depletion 

(https://www.ddcenters.com) using mass 

spectroscopy. Tap water was the primary 

water consumed before age 57.5 years and 

deuterium-depleted water of various 

deuterium contents after age of 57.5 years. 

The deuterium level in the tap water at the 

time of these deuterium studies was also 

measured with mass spectroscopy to be 149.8 

ppm. 

 

Figure 2. Glucose tolerance tests following the administration of 50 grams dextrose (d-glucose) at the ages 

of 17.3, 51.3, 55.3, 57.4, 57.6, and 57.9 years.  The patient was diagnosed with functional hypoglycemia at 

age 17, insulin dependent DM-II at age 51, and non-insulin dependent DM-II at age 55. After age 55, the 

glucose tolerance tests show a gradual improvement to -islet cell functioning in response to decreasing 

systemic deuterium 2H levels. 

These data indicate the most 

significant improvement to the -islet cell 

functioning occurred between age of 51 and 

55 when the patient transitioned between 

insulin dependent DM-II and non-insulin 

dependent DM-II.4 Further -islet cell 

improvements occurred after deuterium-

depletion water was added to the low 

carbohydrate diet lowering the breath 

deuterium to a low of 119.9 ppm. Breath 

deuterium is believed to be a very close 

estimate of the blood plasma deuterium 

level14 which is already known to decrease 

the efficiency of ATP production in 

animals.1-3 

 

https://esmed.org/MRA/mra/
https://www.ddcenters.com/
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2.4. Skeletal Fat Changes with Sleep 

The patient is physically active with 

him hiking in the mountains nearly every 

weekend and spending an hour of weight 

lifting five days during the week to reduce his 

skeletal fat. At the age of 53, he began 

recording his total time slept using a timer to 

determine if there was an ideal amount of 

sleep needed to further reduce skeletal fat. 

The skeletal fat was measured daily using a 

full body electronic Omron HBF-514c scale 

described in more detail below. A decrease in 

skeletal fat not only improves overall 

physical appearance but also helps in 

optimizing glycemic control. Previous 

researchers did report a decrease in insulin 

sensitivity in type-1 diabetics with partial 

sleep restriction.15  

Skeletal fat measurements were made 

immediately after awakening from sleep 

when the water distribution is more evenly 

distributed throughout the body.16 Figure 3 

plots the skeletal fat readings every morning 

over a five-year period plotted against the 

total time recorded for sleep. The data do 

show clear decreases in skeletal fat with 

longer sleep durations but optimal sleep 

times are difficult to achieve due to 

career/family obligations. These recorded 

sleep times would later prove useful in 

determining the hepatic rate of glucose 

production.  

 

Figure 3. Skeletal fat (%) immediately upon awakening from sleep plotted as a function of hours of total 

sleep duration. These data were recorded over a period of five full years (ages 53-58). The curve shows the 

trend decreasing by roughly 0.201% skeletal fat per hour of sleep. The dotted curves are the 95% confidence 

intervals. The upper confidence interval suggests an optimal sleep period of 10 hours per night. 

https://esmed.org/MRA/mra/
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2.5. Change in Hepatic Glucose 

Production with Deuterium Depletion 

Hepatic glucose production rates 

were estimated for each of the breath 

deuterium levels recorded at ages 57. 4, 57.6, 

and 57.9 years. The deuterium depletion level 

in the water consumed was held constant for 

6 weeks following each of the glucose 

tolerance tests shown in Figure 2. Over a 

period of 6 weeks the patient’s fasting 

glucose upon awakening was plotted as a 

function of total recorded sleep duration. The 

patient’s TCF7L2 genotype TT and IGF2BP2 

genotype TT both predict increased hepatic 

glucose production which are reflected as 

positive slopes in the best linear fits shown in 

Figure 4. As the breath deuterium levels 

decrease, the slopes were found to increase 

indicating an increased rate of hepatic 

glucose production strongly suggesting a 

more efficient metabolism within the 

hepatocytes with decreasing deuterium level. 

 

Figure 4. Fasting glucose values immediately after awakening vs total sleep duration. These were recorded 

for 6 weeks for each breath deuterium level and color coded according to the breath deuterium level. The 

slopes in the trend lines extrapolated to the y-axis yield the hepatic glucose production rates.  These slopes 

increased with the lowering of systemic breath deuterium levels. 

 

3. Discussion  

3.1.ATP Production Efficiency Estimated 

from Fasting Glucose Data 

At this time there is no known method 

for directly measuring the deuterium level 

inside the mitochondria matrix where the 

majority of our ATP production occurs. 

Fortunately, deuterium levels can be 

measured in other body fluids including the 

liquid condensation of exhaled air which is 

believed to be close to our blood plasma 

deuterium level.14 Saliva deuterium level 

testing is also available which is believed to 

the best estimate of the deuterium level inside 

our cellular cytoplasm.14 All of these 

deuterium levels are influenced by the 

https://esmed.org/MRA/mra/
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deuterium levels that we are exposed to from 

both food and water consumption. 

Glycolysis is a sequence of ten 

enzyme catalyzed reactions that occurs in the 

cytoplasm where deuterium rich hydrogens 

in glucose are stripped to produce pyruvate 

which then moves into the mitochondria. 

There deuterium depleted “metabolic” water 

molecules are added back into the structure 

via nine enzymatic steps called the Krebs 

Cycle. These “metabolic” water molecules 

are produced inside the mitochondria from 

the oxidation of fatty acids that are believed 

to be depleted of deuterium relative to 

glucose.14;17 In sum, there is a total of 6 

NADH and 2 FADH2 that are produced 

inside the mitochondria matrix and these 

provide the deuterium depleted hydrogens 

needed to efficiently drive the ATPase 

nanomotors.17 Any contamination of the 

mitochondria matrix by deuterium isotopes 

seriously reduce the efficiency of the ATPase 

nanomotors in producing cellular ATP.1-3 

An estimate of hepatic ATP 

production efficiency in our patient can be 

estimated from the slopes in the fasting 

glucoses vs total sleep duration trends taken 

from Figure 4. As the patient lowered his 

breath deuterium by consuming low 

deuterium content water, hepatic glucose 

production during sleep increased. These 

data are shown in Figure 5 which also shows 

ocean deuterium level and typical breath 

deuterium levels seen in North America 

before deuterium depleted water is 

consumed.14 Improvements in his overall 

glycemic control occurred with these hepatic 

glucose outputs due to simultaneously 

improvements to his -islet cell functioning 

(Figure 2). 

 

Figure 5.  The hepatic glucose production rates derived from the slopes in fasting glucose vs total sleep 

taken from Figure 4. Higher hepatic glucose production was seen with lower deuterium levels suggesting 

higher ATPase efficiency. Vienna Standard Mean Ocean Water, 155.76 ppm, and typical breath deuterium 

levels reported before deuterium depletion in North American diets are labelled. 

https://esmed.org/MRA/mra/
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3.2. Skeletal Fat Turnover with Hiking  

The patient is physically active 

averaging 19.3km of mountainous hiking on 

the weekends and five hours of weight lifting 

during the week. Following each hike, it was 

previously reported that he would remain in a 

post-exercise ketosis state for 2-3 days.4 

Changes in skeletal fat for each hike taken 

from a five-year period, ages 53-58, are 

plotted in Figure 6. A linear regression to 

these data reveals an average drop of 0.045% 

skeletal fat per each km hiked. Following 

each repetitive hike, the patient would 

maintain a low carbohydrate diet (Figure 1) 

with a diet high in grass-fed animal or wild 

caught fish protein. It is believed this 

repeated skeletal fat turnover over time 

allowed for the replacement of skeletal fat 

with a reduced deuterium content. This low 

deuterium content skeletal fat is necessary for 

the production of low deuterium “metabolic” 

water found in the mitochondria matrix.17  

 

Figure 6. Change in the patient’s skeletal fat over a 24-hour period on hiking days. The patient’s 

average hiking distance was 19.3 km and these data collected over a five-year period (age 53–58 

years). The trend line in these data reveal a loss of 0.045% skeletal fat for each km hiked in 

mountains. The dotted lines represent the 95% confidence intervals. The one point at 47km was 

from a two-day trip with a loss of 4% skeletal fat over a 48-hour period. These data were recorded 

in the mornings of the hikes and the morning after the hikes when water distribution is more 

uniform.16 

3.3.HBa1c versus Age and Environmental 

Deuterium Exposure 

The hallmark lab for assessing 

glycemic control is the Hemoglobin a1c. The 

Hemoglobin a1c values dating back to the 

original diagnosis of Diabetes Mellitus II are 

shown in Figure 7. These data have been 

color coded depending on the deuterium level 

recently tested from the water supplies from 

each location where the patient lived. These 

drinking water deuterium levels ranged from 

a low of 143.0 ppm at 2,700 meter elevation 

https://esmed.org/MRA/mra/
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at a western US mountain range to a high of 

149.8 ppm in the southeastern US. Once he 

added deuterium depleted water to his diet, 

his average water intake is estimated to have 

dropped to around 130 ppm after age 58.  

 

Figure 7. Hemoglobin a1c levels as a function of age. The colors indicate the deuterium 2H levels measured 

from the local water at the patient’s residence - green and blue from a western US mountain range and the 

other colors from the southeastern US. The 130 ppm is the estimated deuterium level after the patient began 

consuming deuterium-depleted water (DDW) after age 58. The brown and black symbols represent the time 

period where the patient consumed a low carbohydrate (CHO) diet. The open circles indicate a high 

consumption of grass-fed Elk and Bison from the northern plain states (>50 grams of daily protein) and 

open squares indicate consumption of wild caught Alaska Sockeye Salmon (>50 grams of daily protein). 

Both are reported to be low-deuterium containing foods.7-8 The lowest HBa1c measured at 5.6% occurred 

with the regular consumption of grass-fed Elk and Bison plus the 130 ppm deuterium-depleted water. 

 

These data reveal that the most 

significant reduction in HBa1c occurred after 

the low carbohydrate diet was incorporated 

into the patient’s lifestyle. The initiation of 

deuterium depleted water led to additional 

improvements to these already improved 

HBa1c’s suggesting that the importance in 

deuterium depletion is governed by the 

following hierarchy. 

2H sources in the body: CHO Intake > 

Drinking Water > Fat/Protein Intake 

 

3.4. Resting Heart Rates versus Age and 

Environmental Deuterium Exposure 

 Recorded resting heart rates, Figure 8, 

taken from old electrocardiograms recorded 

https://esmed.org/MRA/mra/
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prior to age 53 and recorded vital signs 

recorded monthly after age 53 show a 

significant decrease in resting heart rate (BR) 

after the low carbohydrate (keto) diet was 

adopted into the patient’s lifestyle. These 

data further support this deuterium depletion 

hierarchy. Heart rates decreased by 

approximately 20 bpm with the initiation of 

the low carbohydrate diet. The later addition 

of deuterium depleted water (DDW) at age 

57.5 lowered the resting heart rate by 4 bpm. 

These data clearly show the effect of keto 

cycling is more pronounced than the addition 

of DDW.  It is important to point out that no 

medication changes were made at the time 

the keto cycling diet was adopted when these 

heart rates decreased. Furthermore, there are 

also no relationships between the patient’s 

weight and these corresponding decreases in 

pulse. These heart rate data are very 

important and suggest that changes in heart 

contraction strength are significantly 

changed by the lowering of systemic 

deuterium levels in the body. Lower resting 

heart rates are also observed in above average 

longevity.18 

 

Figure 8. Resting heart rate (HR) versus age. The patient had a resting heart rate between 70 and 90 beats 

per minute (bpm) prior to adopting the keto cycling diet. This heart rate dropped to 50 to 68 bpm after the 

keto cycling diet was initiated. A 74% ejection fraction (EF) at age 57 indicates good contractility of the 

cardiac muscle. The addition of deuterium depleted water (DDW) at age 57.5 years appears to have lowered 

the resting pulse by an additional 4 bpm indicating that the keto diet had the most influence on the resting 

heart rate. The patient’s weight in kg are indicated and these show that the decreasing heart rates are not 

due to changes in weight since the patient weighed more in the cluster of data beyond age 53 than prior to 

age 35. There were no changes in medications near the time the keto cycling diet was initiated. 

https://esmed.org/MRA/mra/
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3.5. Cellular energy production 

 The deuterium:protium ratio in foods 

determined with mass spectroscopy at the 

Center of Deuterium Depletion are 

measurably higher in plant storage sugars 

than fats.7;14 The center has measured wheat 

flour deuterium level at 150 ppm, sucrose 

(table sugar) at 146 ppm, butter at 124 ppm, 

and pork (bacon) at 118 ppm.14;17 To allow 

for better visualization on how these different 

deuterium levels impact the cellular ATP 

production inside the mitochondria, the basic 

equations of cellular energy metabolism are 

summarized below where the hydrogens that 

contain higher levels of deuterium are 

bolded, i.e. H, and those with lower levels of 

deuterium are underlined and italicized, i.e. 

H.  

Glycolysis (cytoplasm):  

 

C6H12O6 (glucose) + 2 NAD+ + 2 ADP + 2 Pi   2 C3H4O3 (pyruvate) + 2 NADH + 2 H+ + 2 

ATP  

TCA cycle (mitochondria):  

2 C3H4O3 (pyruvate) + 6 O2  6 NADH + 2 FADH2 + 2 ATP + 6 CO2  

One cycle of -oxidation of fatty acids (mitochondria): 

Cn-acyl-CoA + FAD + NAD+ + H2O + CoA  Cn-2-acyl-CoA + FADH2 + NADH + H+ + 

acetyl-CoA 

The deuterium:protium ratio of the 

hydrogens that drive the ATP synthetase 

nanomotors are governed by the ratio of 

deuterium obtained by the relative 

contribution of the glycolysis of glucose to 

the -oxidation from fatty acids. If the ATP 

synthetase nanomotors run near 100% 

efficiency, the total production 30-32 of ATP 

per glucose molecule is widely published in 

biochemistry textbooks. 

Oxidative phosphorylation (inner mitochondria membrane): 

6 NADH & 2 FADH2  H+ pump along e- transport chain  ATP synthase nanomotor   

30-32 ADP + 30-32 Pi  net gain of 30-32 ATP + 30-32 H2O , 

where ADP = adenosine diphosphate, ATP = 

adenosine triphosphate, Pi = phosphate, FAD 

= flavin adenine dinucleotide, and NAD = 

nicotinamide adenine dinucleotide. 

Finally, it is also useful to point out that the 

entry of deuterium depleted water into the 

mitochondria is likely occurring with the 

hydrolysis of ATP during various cellular 

processes as shown. 

Hydrolysis of ATP (cellular energy supply): 

 

ATP + H2O  ADP + Pi + energy  ADP + Pi transported back to mitochondria 

 The patient’s saliva tested 0.5% to 

2.8% above the measured breath deuterium 

levels strongly suggesting that the low 

carbohydrate diet had already decreased the 

cytoplasm to plasma deuterium level ratio by 

the time these deuterium tests were 

https://esmed.org/MRA/mra/
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conducted. By the time the patient did any 

deuterium testing he had already been on a 

low carbohydrate intake to two years when 

the hair sample was collected and for four full 

years when the breath/saliva samples were 

collected. According to the Center of 

Deuterium Depletion, saliva deuterium levels 

typically run between 4.5% to 7.5% higher 

than breath deuterium levels in most 

individuals.14  

An interesting find from the patient’s 

food logs was a high intake of grass-fed 

Bison and Elk during the time his -islet cell 

function improved eliminating his need for 

exogenous insulin. The c-peptide used in 

making this assessment were previously 

reported elsewhere.4 These meats were 

obtained from Elk Marketing Council 

(https://www.healthyelkmeat.com) who 

obtained these grass-fed meats from the 

Northern Plains of North America. His food 

logs indicated an average protein intake of 57 

grams a day from these sources between the 

ages of 53 - 54 years and 58 - 59 years. 

Between the age of 57 and 58, his food logs 

revealed a high protein (>50 grams daily) 

from wild caught Alaska Sockeye Salmon. 

The HBa1c’s that correspond to these high 

intakes of grass-fed Bison and Elk and 

Alaska Sockeye Salmon are shown as open 

symbols in Figure 7. These are clearly lower 

than the surrounding HBa1c values and in the 

same range as the HBa1c’s recorded after the 

addition of deuterium-depleted water to his 

diet. Furthermore, this grass-fed Bison and 

Elk were later added back to the diet at age 

58.3 years after this connection was 

uncovered.  Since the patient has consumed 

both deuterium-depleted water (1.0L of 

25ppm daily) along with these grass-fed 

meats, his HBa1c has dropped to the lowest 

value of 5.6% which is the lowest ever 

recorded for this patient since the diagnosis 

of DM-II. 

4. Materials and Methods 

4.1. Deuterium Depletion 

Once it was realized that deuterium might 

be playing a significant role in the 

environmental contribution to Type-II 

diabetes, a deuterium depletion case study 

was designed utilizing the consumption of 

deuterium-depleted water (DDW) to lower 

the patient’s systemic deuterium level while 

assessing glycemic control. Deuterium-

depleted water was obtained in advance from 

two sources: 1. Preventa America 

(https://www.preventa.us) and 2. ELW 

(https://ExtraLightWater.com). The 

65ppm±5ppm water used in the case report 

was obtained from the first source while the 

25ppm±5ppm water used in the case report 

was obtained from the second source. Ample 

supplies were obtained in advance to avoid 

any disruptions during the data acquisition. 

The rated deuterium levels by these suppliers 

were also independently confirmed by the 

Center for Deuterium Depletion 

(https://www.ddcenters.com) using mass 

spectroscopy.  

Tap water from all the locations where 

the patient resided from childhood to 

adulthood was also collected and deuterium 

levels measured by the Center for Deuterium 

Depletion (https://www.ddcenters.com) 

using mass spectroscopy. Furthermore, a hair 

sample remaining from an earlier collection 

for trace mineral analysis at age 55.3 was also 

analyzed by the Center for Deuterium 

Depletion to obtain an additional estimate of 

the systemic deuterium level at a date two 

years earlier. Breath deuterium levels were 

run on three occasions after the age of 57 just 

prior to three separate glucose tolerance tests. 

A summary of these systemic deuterium 

levels vs age when glucose tolerance tests 

were made is shown in Table 2. This table 

also gives the patient’s age, diagnosis, 

average daily carbohydrate (CHO) 

https://esmed.org/MRA/mra/
https://www.healthyelkmeat.com/
https://www.preventa.us/
https://extralightwater.com/
https://www.ddcenters.com/
https://www.ddcenters.com/
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consumption, water source deuterium 2H 

level, and measured systemic deuterium 2H 

level if known. 

 

Table 2. Average daily carbohydrate (CHO) consumption, water source deuterium level 2H, and systemic 

deuterium 2H (if known) at the time of each glucose tolerance test. The source of systemic deuterium 

determination is noted. 

Age (years) Diagnosis Avg Daily 

CHO 

Water Source 
2H ‼ 

Systemic 2H 

17.3 Functional 

hypoglycemia 

~ 300 grams Tap (149.8 ppm) unknown 

51.3 Insulin 

Dependent DM-II 

~ 350 grams Tap (149.8 ppm) unknown 

55.3 Non-Insulin 

Dependent DM-II 

120 grams † Tap (149.8 ppm) 143 ppm (hair) 

57.4 Non-Insulin 

Dependent DM-II 

140 grams Tap (149.8 ppm) 

‡ 

145.2 ppm (breath) 

146.8 ppm (saliva) 

57.6 Non-Insulin 

Dependent DM-II 

140 grams 1.3 L 65ppm 

DDW 

daily x 50 days ‡  

130.2 ppm (breath) 

130.7 ppm (saliva) 

57.9 Non-Insulin 

Dependent DM-II 

140 grams 1.5 L 25ppm 

DDW daily x 50 

days ‡ 

119.9 ppm (breath) 

123.4 ppm (saliva) 

†, Food logs revealed the patient was eating an average of 57 grams of protein from grass fed Elk and 

Bison sources from the Northern Plains. These meats are considered a low deuterium food source.7-8 

‡, These daily DDW intakes were continued for an additional 6 weeks following each glucose tolerance 

test during which time the fasting glucose vs sleep correlations were recorded. 

‼, The patient is estimated to consume 6.0 L of water daily based on the drop in breath deuterium with the 

amount of deuterium-depleted water consumed for each test. 

 

Deuterium depletion by the 

consumption of deuterium-depleted water 

(DDW) was carried out for five half-lives 

prior to each glucose tolerance test. Since the 

half-life 1/2 of deuterium in the human body 

was previously determined by Harvard 

researchers to be 10 days, 19 the steady state 

deuterium level was estimated to be reached 

by 50 days. Following the test, the level of 

deuterium depletion was maintained for an 

additional 6 weeks while the morning fasting 

glucose readings were recorded against the 

total time slept. These data were later used to 

calculate the rate of glucose production by 

the liver as shown in this article. 

All glucose tolerance tests were run in 

the mornings immediately after awakening 

from sleep while the patient was resting 

quietly. The patient was also physically 

active during the ages of these glucose 

tolerance tests with him hiking an average of 

19.3 km per week for each test. At the age of 

https://esmed.org/MRA/mra/
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55 and 57 he was also engaged in a 5 hour per 

week of weight lifting in addition to this 

hiking. Consistent activity levels were 

maintained during these tests to minimize 

variability in the glucose tolerance tests as a 

result of changes in physical activity. 

4.2. Skeletal Fat Measurements 

Skeletal fat was determined with a 

full body electronic Omron HBF-514c scale. 

This system determines the skeletal fat with a 

bioelectrical impedance method by applying 

a 50 kHz 500 A rf current between the feet 

and hands. The technique is generally 

considered to be accurate to within 5%.16 

Readings are also made immediately after 

awakening when water distribution is more 

uniform.16 

 

5. Conclusions 

The metabolic effects of deuterium 

depletion have recently been studied in 

lung20, rare childhood21, renal cell22 and 

colorectal cancers.23 Human based deuterium 

depletion studies in Diabetes Mellitus are 

very limited with one recent study showing 

improvement to the glycemic control in 50% 

of the subjects; however, the diets in these 

subjects were not controlled.12 The current 

case report showed systematic improvements 

in the glucose tolerance response to dextrose 

challenges with deuterium depletion in a 

well-controlled and well characterized DM-II 

patient. The underlying medical biochemistry 

on how deuterium hampers ATP production 

within the mitochondria promoting the 

development of disease are described in 

detail elsewhere.24-25 This new field in 

medicine, called Deutenomics, has recently 

expanded to include deuterium metabolic 

imaging (DMI) of glioblastoma multiforme 

brain tumors in rats and humans.26 

As Type II Diabetes Mellitus is a 

common metabolic disorder affecting 

millions worldwide, simple, metabolically 

well positioned and well tolerated treatments 

are desired. This disorder is directly 

influenced by both genetic and 

environmental components. This article 

presents a well-controlled case that reveals 

deuterium level as an important factor to the 

environmental component of glycemic 

control. As systemic deuterium levels rise the 

efficiency of ATPase within the 

mitochondria matrix decreases leading to 

corresponding decreases in insulin 

production in the -islet cells and changes in 

glucose production by the liver. These 

metabolic changes likely occur in all tissues. 

Ideally, a double-blind placebo-controlled 

trial in a large group of patients could prove 

useful in confirming these findings. Finally, 

it does appear that deuterium depletion does 

play an important adjunctive role in the 

improvement of glycemic control; however, 

it is not a complete cure since genetics 

continues to play a role in these metabolic 

disorders. Fortunately, this patient is now 

managing his diabetes with HBa1c in the 

normal range. 
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