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Anticancer effect of deuterium depleted water - redox 

disbalance leads to oxidative stress. 

Zhang X1, Gaetani M1, Chernobrovkin A2, Zubarev RA3. 

Abstract 

Despite the convincing empirical evidence that deuterium depleted water (DDW, 25-125 

ppm deuterium) has anticancer effect, the molecular mechanism remains unclear. Here, 

redox proteomics investigation of the DDW action in A549 cells revealed an increased level 

of oxidative stress, while expression proteomics in combination with thermal profiling 

uncovered crucial role of mitochondrial proteins. In the proposed scenario, reversal of the 

normally positive deuterium gradient across the inner membrane leads to an increased 

export of protons from the matrix to intermembrane space and an increase in the 

mitochondrial membrane potential, enhancing the production of reactive oxygen species 

(ROS). The resulting oxidative stress leads to slower growth and can induce apoptosis. 

However, further deuterium depletion in ambient water triggers a feedback mechanism, 

which leads to restoration of the redox equilibrium and resumed growth. The DDW-induced 

oxidative stress, verified by traditional biochemical assays, may be helpful as an adjuvant 

to ROS-inducing anticancer therapy. 
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Deuterium Depleted Water Inhibits the Proliferation of Human 

MCF7 Breast Cancer Cell Lines by Inducing Cell Cycle Arrest. 

Yavari K1, Kooshesh L2. 

Abstract 

Recent studies have shown that the depletion of naturally occurring deuterium can result in 

tumor regression. The aim of the present study was to show the growth inhibitory effects of 

DDW discretely and in combination with 5-FU on MCF-7 breast cancer cells and to 

determine possible mechanisms underlying these changes. MCF7 cells were grown in 

RPMI medium with decreasing deuterium concentrations of DDW individually, 5-FU alone 

and both for 24, 48, and 72 h. Cell viability was determined with the MTT assay. The cell 

cycle and antioxidant enzymes status were measured using flow cytometry and quantitative 

luminescence methods, respectively. Our results showed that treatment with DDW 

especially in 30-100 ppm concentrations imposed the highest cell growth inhibitory effect. 

The cell cycle analysis revealed that DDW caused the cell cycle arrest in 

the G1/S transition, reduced the number of the cells in the S phase and significantly 

increased the population of cells in the G1 phase in MCF-7 cells. The activities of 

superoxide dismutase (SOD) and catalase (CAT) enzymes also increased in the same low 

concentrations of DDW. In conclusion, DDW can open new strategic approach in 

breast cancer therapy. Highlights DDW cause lethality in cancer cells. DDW augmented 5-

FU inhibitory effects on breast cancer cell lines. Cell inhibitory results lead to the discovery 

of synergic effects of DDW-drug combinations Synergistic anti cancer effects of DDW with 

5-FU is enhanced by decreasing deuterium content of the DDW. DDW exerts effects on the 

cell cycle, changes in cell configuration and induces antioxidant enzymes in vitro. DDW can 

be considered as an adjuvant to conventional anticancer agents in future trials. 
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Premature senescence activation in DLD-1 
colorectal cancer cells through adjuvant therapy to induce a 
miRNA profile modulating cellular death. 

Chira S1, Raduly L1,2, Braicu C1, Jurj A1, Cojocneanu-Petric R1, Pop L1, Pileczki V1, Ionescu C3,4, Berindan-
Neagoe I1,5,6. 

Abstract 

Cancer, and particularly colon cancer, is associated with an increasing number of cases 

resistant to chemotherapy. One approach to overcome this, and to improve the prognosis 

and outcome of patients, is the use of adjuvant therapy alongside the standard 

chemotherapy regiment. In the present study, the effect of deuterium-

depleted water (DDW) as a potential modulator of adjuvant therapy on DLD-1 
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colorectal cancer models was assessed. A number of functionality assays were performed, 

including MTT, apoptosis and autophagy, and mitochondrial activity and senescence 

assays, in addition to assessing the capacity to modify the pattern of released miRNA via 

microarray technology. No significant effect on cell viability was identified, but an increase 

in mitochondrial activity and a weak pro-apoptotic effect were observed in the treated DLD-

1 cells cultured in DDW-prepared medium compared with those grown in standard 

conditions (SC). Furthermore, the findings revealed the capacity of DDW medium to 

promote senescence to a higher degree compared with SC. The exosome-released miRNA 

pattern was significantly modified for the cells maintained in DDW compared with those 

maintained in SC. These findings suggest that DDW may serve as an adjuvant treatment; 

however, a better understanding of the underlying molecular mechanism of action will be 

useful for developing novel and efficient therapeutic strategies, in which the transcriptomic 

pattern serves an important role. 
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A miRNAs profile evolution of triple negative 
breast cancer cells in the presence of a possible adjuvant 
therapy and senescence inducer. 

Lajos R1, Braicu C, Jurj A, Chira S, Cojocneanu-Petric R, Pileczki V, Berindan-Neagoe I. 

Abstract 

PURPOSE: 

Breast cancer is a highly heterogeneous disease with an increasing number of cases 

resistant to chemotherapy. To increase the response to therapy, different adjuvant systems 

are tested, like the case of deuterium-depleted water (DDW). 

METHODS: 

For this study, we selected as in vitro model the triple-negative breast cancer cell line MDA-

MB-231 and we performed a series of microscopy-based functional tests (apoptosis, 

autophagy assays, senescence detection) and microarray evaluation of the miRNA profile 

in order to evaluate changes induced by cisplatin and DDW treatment at cellular and 

molecular level. 

RESULTS: 

Cisplatin treatment led to increased mitochondrial activity and autophagy for cells kept in 

DDW, compared with those in standard conditions (SC). We also observed that cells 

treated with DDW medium promoted senescence in a higher level than SC. The exosomal 
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miRNAs released in cell culture revealed an altered pattern in the case of cells maintained 

in DDW compared to SC. 

CONCLUSION: 

DDW was proved to be non-toxic, and, when administered with cisplatin, to slightly 

increase the senescence of cancer cells, therefore, can be pondered as adjuvant 

therapeutic agent. However, future studies are needed to be done in order to further 

elucidate its mechanism of action. 
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Cyclooxygenase inhibitors combined with deuterium-
enriched water augment cytotoxicity in A549 lung cancer cell 
line via activation of apoptosis and MAPK pathways. 

Hassanzade A1,2, Mandegary A3,4, Sharif E1,4, Rasooli R1,4, Mohammadnejad R1,4, Masoumi-Ardekani Y5. 

Abstract 

OBJECTIVES: 

Combination chemotherapy is a rational strategy to increase patient response and 

tolerability and to decrease adverse effects and drug resistance. Recently, the use of non-

steroidal anti-inflammatory drugs (NSAIDs) has been reported to be associated with 

reduction in occurrence of a variety of cancers including lung cancer. On the other hand, 

growing evidences suggest that deuterium-enriched water (DEW, D2O) and deuterium-

depleted water (DDW) play a role both in treatment and prevention of cancers. In the 

present study, we examined the effects of DEW and DDW in combination with two NSAIDs, 

celecoxib and indomethacin, on A549 human non-small lung cancer cell to identify novel 

treatment options. 

MATERIALS AND METHODS: 

The cytotoxicity of celecoxib or indomethacin, alone and in combination with DDW and 

DEW was determined. The COX-2, MAPK pathway proteins, the anti-apoptotic Bcl2 and 

pro-apoptotic Bax proteins and caspase-3 activity were studied for cytotoxic combinations. 

RESULTS: 

Co-administration of selective and non-selective COX-2 inhibitors with DEW led to a 

remarkable increase in cytotoxicity and apoptosis of A549 cells. These events were 

associated with activation of p38 and JNK MAPKs and decreasing pro-survival proteins 

Bcl-2, COX-2 and ERK1/2. Furthermore, the combination therapy activated caspase-3, and 
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the apoptosis mediator, and disabled poly ADP-ribose polymerase (PARP), the key DNA 

repair enzyme, by cleaving it. 

CONCLUSION: 

The combination of DEW with NSAIDs might be effective against lung cancer cells by 

influence on principal cell signalling pathways, and this has a potential to become a 

candidate for chemotherapy. 
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J Trace Elem Med Biol. 2018 Dec;50:629-633. doi: 10.1016/j.jtemb.2018.05.004. 

The effect of the deuterium depleted water on the biological 
activity of the eukaryotic cells. 

Syroeshkin AV1, Antipova NV2, Zlatska AV3, Zlatskiy IA4, Skylska MD5, Grebennikova TV6, Goncharuk VV5. 

Abstract 

Here we show the dependence of the unicellular biosensor S.ambigua lifespan on 

the water D/H isotopic composition. This dependence is bell-shaped with descents both in 

case of deficiency or excess of deuterium in water. The influence of the water D/H isotopic 

composition on the cell culture proliferative potential and colony forming efficiency in vitro 

was tested on the human dermal fibroblasts. We observed that 

the deuterium depleted water stimulates cell colony formation at the early passages. The 

dynamics of the cell doubling index in the deuterium depleted water-based growth medium 

showed higher proliferation potential compared to the water with normal isotopic 

composition. Using scratch assay, we have also studied the impact of the growth medium 

D/H isotopic composition on the cell motility of human cancer cell lines A549 and HT29. We 

have shown that the deuterium depleted water considerably suppressed cancer cell lines 

amoeboid movement in vitro. 

Copyright © 2018 Elsevier GmbH. All rights reserved. 
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[Deuterium depleted environment inhibits the growth of 

gastric cancer cells: in vitro study]. 
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[Article in Chinese] 
Wu T1, Duan XJ1, Tian Y1, Chen HX2, Xu ZH3, Liu J2, Wang WH1, Zhu LL4, Wang GS1. 

Abstract 

OBJECTIVE: 

To examine whether deuterium depleted environment may affect the biological features of 

human gastric cancer cells(SGC-7901)and explore the possible underlying mechanisms. 

METHODS: 

SGC-7901 cells were cultured in RPMI-1640 medium prepared with distilled water of 

different deuterium concentrations(experimental group:25ppm deuterium;control 

group:150ppm deuterium). Assays on cellular proliferation, cell cycle and apoptosis were 

conducted at different time points and comparison. The protein expression of proliferating 

cell nuclear antigen (PCNA) was measured using Western blot. 

RESULTS: 

In contrast to 150ppm group, the proliferation rate of SGC-7901 cells in 

25ppm deuterium was decreased by 10% as indicated by the CCK-8 assay. Wound healing 

ability and the colony formation ability of these cells were also significantly suppressed 

(P<0.05). Flow cytometry analysis further revealed that exposure to 25ppm significantly 

increased the ratio of cancer cells at G1 phase (P<0.01) while decreased the ratio at S 

phase (P<0.05) compared to the 150ppm group. There was no significant difference in 

apoptosis between the two groups. Down-regulated expression of PCNA was also 

identified in cancer cells treated with 25ppm deuterium. 

CONCLUSIONS: 

Deuterium depleted environment inhibited the proliferation of gastric cancer cells, which 

may be attributed to the down-regulation of PCNA and cell cycle arrest at G1 phase. 

KEYWORDS: 
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Physiol Res. 2016 Oct 24;65(Supplementum 3):S401-S407. 

Effect of deuterium-depleted water on selected cardiometabolic 

parameters in fructose-treated rats. 

Rehakova R1, Klimentova J, Cebova M, Barta A, Matuskova Z, Labas P, Pechanova O. 

Abstract 

Deuterium-depleted water (DDW) has a lower concentration of deuterium than occurs 

naturally (less than 145 ppm). While effects of DDW on cancer started to be intensively 

studied, the effects on cardiovascular system are completely unknown. Thus, we aimed to 

analyze the effects of DDW (55+/-5 ppm) administration to 12-week-old normotensive 

Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR) treated with 15 % 
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fructose for 6 weeks. Blood pressure (BP) and selected biochemical parameters were 

measured together with determination of nitric oxide synthase (NOS) activity and iNOS and 

eNOS protein expressions in the left ventricle (LV) and aorta. Neither DDW nor fructose 

had any significant effect on BP in both strains. DDW treatment decreased total cholesterol 

and triglyceride levels in WKY, but it was not able to prevent increase in the same 

parameters elevated due to fructose treatment in SHR. Both fructose and DDW increased 

insulin level in WKY. Fructose did not affect NOS activity either in WKY or SHR. DDW 

increased NOS activity in LV of both WKY and SHR, while it decreased NOS activity and 

iNOS expression in the aorta of SHR with or without fructose treatment. In conclusion, 

DDW treatment significantly modified biochemical parameters in WKY together with NOS 

activity elevation in the heart. On the other hand, it did not affect biochemical parameters in 

SHR, but decreased NOS activity elevated due to iNOS upregulation in the aorta. 
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Med Hypotheses. 2016 Feb;87:69-74. doi: 10.1016/j.mehy.2015.11.016. Epub 2015 Nov 26. 

Submolecular regulation of cell transformation 
by deuterium depleting water exchange reactions in the 
tricarboxylic acid substrate cycle. 

Boros LG1, D'Agostino DP2, Katz HE3, Roth JP4, Meuillet EJ5, Somlyai G6. 

. 

Abstract 

The naturally occurring isotope of hydrogen ((1)H), deuterium ((2)H), could have an 

important biological role. Deuterium depleted water delays tumor progression in mice, 

dogs, cats and humans. Hydratase enzymes of the tricarboxylic acid (TCA) cycle control 

cell growth and deplete deuterium from redox cofactors, fatty acids and DNA, which 

undergo hydride ion and hydrogen atom transfer reactions. A model is proposed that 

emphasizes the terminal complex of mitochondrial electron transport chain reducing 

molecular oxygen to deuterium depleted water (DDW); this affects gluconeogenesis as well 

as fatty acid oxidation. In the former, the DDW is thought to diminish the deuteration of 

sugar-phosphates in the DNA backbone, helping to preserve stability of hydrogen bond 

networks, possibly protecting against aneuploidy and resisting strand breaks, occurring 

upon exposure to radiation and certain anticancer chemotherapeutics. DDW is proposed 

here to link cancer prevention and treatment using natural ketogenic diets, 

low deuterium drinking water, as well as DDW production as the mitochondrial downstream 

mechanism of targeted anti-cancer drugs such as Avastin and Glivec. The role of (2)H in 

biology is a potential missing link to the elusive cancer puzzle seemingly correlated 
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with cancer epidemiology in western populations as a result of excessive (2)H loading from 

processed carbohydrate intake in place of natural fat consumption. 

Published by Elsevier Ltd. 
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In vitro assessment of antineoplastic effects 

of deuterium depleted water. 

Soleyman-Jahi S1, Zendehdel K, Akbarzadeh K, Haddadi M, Amanpour S, Muhammadnejad S. 

Abstract 

BACKGROUND: 

In vitro, in vivo and clinical studies have demonstrated anti-cancer effects 

of deuterium depleted water (DDW). The nature of this agents action, cytotoxic or 

cytostatic, remains to be elucidated. We here aimed to address the point by examining 

effects on different cell lines. 

MATERIALS AND METHODS: 

3-(4, 5-dimethylthiazol- 2-yl)-2, 5-diphenyltetrazolium bromide (MTT) -based cytotoxicity 

analysis was conducted for human breast, stomach, colon, prostate cancer and 

glioblastoma multiforme cell lines as well as human dermal fibroblasts. The cell lines were 

treated with decreasing deuterium concentrations of DDW alone, paclitaxel alone and both. 

One way analysis of variance (ANOVA) was used for statistical analysis. 

RESULTS: 

Treatment with different deuterium concentrations of DDW alone did not impose any 

significant inhibitory effects on growth of cell lines. Paclitaxel significantly decreased the 

survival fractions of all cell lines. DDW augmented paclitaxel inhibitory effects on breast, 

prostate, stomach cancer and glioblastoma cell lines, with influence being more 

pronounced in breast and prostate cases. 

CONCLUSIONS: 

DDW per se does not appear to have inhibitory effects on the assessed tumor cell lines as 

well as normal fibroblasts. As an adjuvant, however, DDW augmented inhibitory effects of 

paclitaxel and thus it could be considered as an adjuvant to conventional anticancer agents 

in future trials. 
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Biomed Pharmacother. 2013 Jul;67(6):489-96. doi: 10.1016/j.biopha.2013.02.001. Epub 2013 Feb 27. 

Deuterium-depleted water (DDW) inhibits the proliferation and 
migration of nasopharyngeal carcinoma cells in vitro. 

Wang H1, Zhu B, He Z, Fu H, Dai Z, Huang G, Li B, Qin D, Zhang X, Tian L, Fang W, Yang H. 

Abstract 

Recent studies have demonstrated that natural water that has 65% of 

the deuterium concentration depleted, can exhibit anti-tumor properties. However, the anti-

tumor effects of DDW on various nasopharyngeal carcinoma (NPC) cells have not 

previously been reported. In the present study, NPC cell lines and normal preosteoblast 

MC3T3-E1 cells were grown in RPMI1640 media containing 

different deuterium concentrations (50-150 ppm). The effects of DDW on the proliferation 

and migration of NPC and MC3T3-E1 cells were investigated using the MTT, plate colony 

formation, and Transwell assays, as well as Boyden chamber arrays, flow cytometry 

(FCM), western blot and immunofluorescence. We found that DDW was an effective 

inhibitor of NPC cell proliferation, plated colony formation, migration and invasion. In 

contrast, the growth of normal preosteoblast MC3T3-E1 cells was promoted when they 

were cultured in the presence of DDW. Cell cycle analysis revealed that DDW caused cell 

cycle arrest in the G1/S transition, reduced the number of cells in the S phase and 

significantly increased the population of cells in the G1 phase in NPC cells. Western blot 

analysis revealed that treatment with DDW significantly increased the expression of 

NADPH:quinone oxidoreductase-1 (NQO1), while immunofluorescence assay analysis 

revealed that treatment with DDW decreased the expression of PCNA and matrix 

metalloproteinase 9 (MMP9) in NPC cells. These results demonstrated that DDW is a 

novel, non-toxic adjuvant therapeutic agent that suppresses NPC cell proliferation, 

migration, and invasion by inducing the expression of NQO1 and causing cell cycle arrest, 

as well as decreasing PCNA and MMP9 expression. 

Copyright © 2013 Elsevier Masson SAS. All rights reserved. 
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Deuterium depleted water effects on survival of 
lung cancer patients and expression of Kras, Bcl2, and Myc 
genes in mouse lung. 

Gyöngyi Z1, Budán F, Szabó I, Ember I, Kiss I, Krempels K, Somlyai I, Somlyai G. 

Abstract 

Although advances in cancer therapies continue to develop, the shortness of the survival of 

lung cancer patients is still disappointing. Therefore, finding new adjuvant strategies is 

within the focus of cancer cure. Based on observations that deuterium depletion inhibits the 

growth of cancer cell lines and suppresses certain proto-oncogenes, we have conducted a 

clinical study in 129 patients with small cell and nonsmall cell lung cancers who 

consumed deuterium-depleted drinking water (DDW) as a nontoxic agent in addition to 

conventional chemotherapy and radiotherapy. Median survival time (MST) was 25.9 mo in 

males and 74.1 mo in female patients; the difference between genders was statistically 

significant (p < 0.05). Median survival of subjects with brain metastasis was 27.1 mo. 

Cumulative 5-yr survival probabilities were 19%, 52%, and 33% in males, females, and all 

patients with brain metastasis, respectively. Gene expression analysis in mouse lung 

indicated that DDW attenuates 7,12-dimethylbenz(a)anthracene (DMBA)-induced 

expression of Bcl2, Kras, and Myc in females. In conclusion, DDW counteracts the DMBA-

induced overexpression of Bcl2, Kras and Myc genes in mouse lung, and it may extend 

survival of lung cancer patients as a nontoxic anticancer dietary supplement, especially for 

women with tumors overexpressing cancer-related genes, because MST of DDW-

consuming group was 2-4 times longer than it is generally observed in lung cancer patients. 
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Nan Fang Yi Ke Da Xue Xue Bao. 2012 Oct;32(10):1454-6. 

[Research progress of the inhibitory effect of deuterium-
depleted water on cancers]. 

[Article in Chinese] 
Wang H1, Liu C, Fang W, Yang H. 

Abstract 

Deuterium is an important predisposing factor for cancer. Deuterium-depleted Water, also 

known as low deuterium water, ultra-light water or no deuterium water, can be obtained by 

removing deuterium from natural water. Studies have shown that water with a 

low deuterium concentration (<65% percent of volume) can inhibit cancer growth. Clinical 

trials demonstrated that drinking DDW (10-20 ppm) caused growth arrest of malignant cells 
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in cancer patients and significantly prolonged the patient survival with also improved quality 

of life. A wide range of anti-cancer drugs in current use are associated with severe adverse 

effects, while deuterium-depleted water appears to have virtually no pharmacological side 

effects and is convenient to administer. The authors review the advances in the researches 

of anti-cancer effects and the underlying mechanisms of deuterium-depleted water. 
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Nan Fang Yi Ke Da Xue Xue Bao. 2012 Oct;32(10):1394-9. 

[Deuterium-depleted water selectively inhibits nasopharyngeal 
carcinoma cell proliferation in vitro]. 

[Article in Chinese] 
Wang H1, Zhu B, Liu C, Fang W, Yang H. 

Abstract 

OBJECTIVE: 

To evaluate the inhibitory effect of deuterium-depleted water (DDW) on the proliferation of 

nasopharyngeal carcinoma (NPC) cells in vitro and explore the possible mechanism. 

METHODS: 

The growth inhibition of NPC cells and preosteoblast MC3T3-E1 cells following DDW 

treatment was measured by MTT assay and plate colony formation assay. The changes in 

migration and invasion of NPC cells were evaluated using Transwell and boyden chamber 

assays. The protein expression of proliferating cell nuclear antigen (PCNA) was determined 

using Western blotting. Flow cytometry was employed to evaluate the changes in cell cycle 

distribution after DDW treatment. 

RESULTS: 

DDW with deuterium concentrations of 100, 75 and 50 ppm significantly suppressed the 

cell proliferation (P<0.05) and lowered colony formation capacity and invasiveness of the 

NPC cells (P<0.01). Western blotting demonstrated a down-regulated expression of PCNA 

in the cells by DDW. DDW also caused obvious cell cycle arrest in the NPC cells with 

reduced cells in S phase and significantly increased cells in G(1) phase (P<0.05). Rather 

than causing growth inhibition, DDW promoted the growth of normal control MC3T3-E1 

cells. 

CONCLUSION: 

DDW possesses selective biological effects to inhibit the proliferation of NPC cells in vitro, 

suggesting the potential of DDW as a novel nontoxic adjuvant therapeutic agent in 

antitumor therapy. 
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Toxicol Lett. 2012 Jun 20;211(3):319-24. doi: 10.1016/j.toxlet.2012.04.014. Epub 2012 Apr 26. 

Anti-aging effects of deuterium depletion on Mn-induced 
toxicity in a C. elegans model. 

Avila DS1, Somlyai G, Somlyai I, Aschner M. 

. 

Abstract 

Work with sub-natural levels of deuterium (D) in animals has demonstrated an anti-

cancer effect of low D-concentration in water. Our objective was to investigate 

whether deuterium-depleted water (DDW) can overturn reverse manganese (Mn)-induced 

reduction in life span, using the Caenorhabditis elegans (C. elegans) as a model system. 

DDW per se had no effect on worm's life span 48 h after treatment; however, it reversed 

the Mn-induced decrease in C. elegans life span. Mn reduced DAF-16 levels, a 

transcription factor strongly associated with life-span regulation. Low D-concentration (90 

ppm) restored the Mn-induced changes in DAF-16 to levels indistinguishable from controls, 

suggesting DDW can regulate the DAF-16 pathway. We further show that insulin-like 

receptor DAF-2 levels were unaltered by Mn exposure, tAKT levels increased, whilst 

superoxide dismutase (SOD-3) levels were decreased by Mn. DDW (90 ppm) restored the 

levels of tAKT and superoxide dismutase (SOD) to control values without changing DAF-2 

levels. Treatment of Mn exposed worms with DDW (90 ppm) restored life-span, DAF-16 

and SOD-3 levels to control levels, strongly suggesting that low D concentrations can 

protect against Mn toxic effects. 

Copyright © 2012 Elsevier Ireland Ltd. All rights reserved. 
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Orv Hetil. 2010 Sep 5;151(36):1455-60. doi: 10.1556/OH.2010.28865. 

[Biological significance of naturally occurring deuterium: the 
antitumor effect of deuterium depletion]. 

[Article in Hungarian] 
Somlyai G1, Molnár M, Laskay G, Szabó M, Berkényi T, Guller I, Kovács A. 

Abstract 

The concentration of deuterium is about 150 ppm (over 16 mmol/L) in surface water and 

more than 10 mmol/L in living organisms. Experiments 

with deuterium depleted water (30+/-5 ppm) revealed that due to D-depletion various 

tumorous cell lines (PC-3, human prostate, MDA, human breast, HT-29, human colon, 

M14, human melanoma) required longer time to multiply in vitro. DDW caused tumor 
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regression in xenotransplanted mice (MDA and MCF-7, human breast, PC-3) and induced 

apoptosis in vitro and in vivo. Deuterium depleted water (25+/-5 ppm) induced complete or 

partial tumor regression in dogs and cats with spontaneous malignancies, it was registered 

as anticancer for veterinary use in 1999 (Vetera-DDW-25 A.U.V., 13/99 FVM). The 

hypodermic preparation of the registered veterinary drug was successfully tested in clinical 

investigations. Under the permission of the Hungarian Institute of Pharmacology (No. 

5621/40/95) a randomized, double blind controlled, human Phase II clinical trial with 

prostate cancer was performed, in compliance with GCP principles, which exhibited a 

significant difference between the control and treated groups with respect to the examined 

parameters, median survival time and the extension of life-span. We suggest that cells are 

able to regulate the D/H ratio and the changes in the D/H ratio can trigger certain molecular 

mechanisms having a key role in cell cycle regulation. We suppose that not the shift in the 

intracellular pH, but the concomitant increase in the D/H ratio is the real trigger for the cells 

to enter into S phase. The decrease of D concentration can intervene in the signal 

transduction pathways thus leading to tumor regression. Deuterium depletion may open 

new perspectives in cancer treatment and prevention helping to increase the effectiveness 

of current oncotherapies. 
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Exp Ther Med. 2010 Mar;1(2):277-283. Epub 2010 Mar 1. 

Deuterium-depleted water inhibits human lung carcinoma cell 
growth by apoptosis. 

Cong FS1, Zhang YR, Sheng HC, Ao ZH, Zhang SY, Wang JY. 

Abstract 

To investigate the in vivo and in vitro inhibitory effects of deuterium-depleted water (DDW) 

on human lung cancer and the possible mechanisms underlying these effects, we cultured 

and treated human lung carcinoma cell line A549 and human embryonic lung fibroblasts 

HLF-1 with various concentrations of DDW from 2 to 72 h. Cellular growth inhibition rates 

were determined using the 3-(4, 5-dimethyldiazol-2-yl)-2, 5-diphenyltetrazolium-bromide) 

(MTT) proliferation assay. A549 cells were treated with 50±5 ppm DDW, and the 

morphology and structure of cells were observed by scanning electron microscopy (SEM). 

We observed alterations in the cellular skeleton by transmission electron microscopy (TEM) 

and changes in cell cycle by flow cytometry. Our data showed that DDW significantly 

inhibited the proliferation of A549 cells at a specific time point, and cells demonstrated the 

characteristic morphological changes of apoptosis under SEM and TEM. The length of the 

S phase increased significantly in cells treated with 50 ppm DDW, whereas the G0 to G1 
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phase and G2 to M phase were decreased. We observed DDW-induced cellular apoptosis 

using terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) and DNA 

fragment analyses. In addition, we established a tumor transplantion model by injecting 

H460 tumor cells into subcutaneous tissue of BALB/c mice treated with DDW for 60 days. 

We determined the tumor inhibition rate of treated and control groups and found that the 

tumor weight was significantly decreased and the tumor inhibition rate was approximately 

30% in the DDW group. We conclude that DDW is a promising new anticancer agent with 

potential for future clinical application. 
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Integr Cancer Ther. 2008 Sep;7(3):172-81. doi: 10.1177/1534735408322851. 

A retrospective evaluation of the effects 
of deuterium depleted water consumption on 4 patients with 
brain metastases from lung cancer. 

Krempels K1, Somlyai I, Somlyai G. 

Abstract 

HYPOTHESES: 

Because of the number of sufferers and high mortality rate, the standard care and new 

therapeutic options in the treatment of brain metastasis from lung cancer are the subject of 

intense research. A new concept based on the different chemical and physical behavior of 

protium and deuterium affecting cell signaling and tumor growth has been introduced in the 

treatment of cancer patients. The aim of this study was to investigate the impact 

of deuterium depleted water (DDW) consumption in addition to conventional forms of 

therapy on the survival of lung cancer patients with brain metastasis. 

STUDY DESIGN: 

A series of 4 case histories was retrospectively evaluated. The patients were diagnosed 

with brain metastasis deriving from a primary lung tumor and started consuming DDW at 

the time of or after the diagnosis of the brain metastasis, which was inoperable or the 

surgical intervention did not result in complete regression. The primary objective was 

survival. 

METHODS: 

The daily water intake of the patients was replaced with DDW, which complemented the 

conventional forms of treatment. Patients were consuming DDW for at least 3 months. The 

treatment was continued with DDW of 10 to 15 to 20 ppm lower deuterium (D) content 
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every 1 to 2 months and thus a gradual decrease was maintained in the D-concentration in 

the patient's body. 

RESULTS: 

DDW consumption integrated into conventional treatments resulted in a survival time of 

26.6, 54.6, 21.9, and 33.4 months in the 4 patients, respectively. The brain metastasis of 2 

patients showed complete response (CR), whereas partial response (PR) was detected in 1 

patient, and the tumor growth was halted (no change or NC) in 1 case. The primary tumor 

of 2 patients indicated CR, and the lung tumor in 2 patients showed PR. 

CONCLUSIONS: 

DDW was administered as an oral anticancer agent in addition to conventional therapy, and 

noticeably prolonged the survival time of all 4 lung cancer patients with brain metastasis. 

We suggest that DDW treatment, when integrated into other forms of cancer treatment, 

might provide a new therapeutic option. 
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