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Summary 

The present paper deals with the study of the deuterium depleted water (DDW) 
treatment effect on the blood levels of deuterium, after chromium(VI) intoxication. 

The effect of the DDW (30 ppm deuterium) treatment on rats intoxicated with 
K2Cr2O7 in single dose (20 ppm Cr(VI)/kg b.w.) has been observed. DDW administration in 
Cr (VI) intoxicated rats` could maintain small deuterium blood levels; low levels of deuterium 
in cell are benefic for good cell function. 

DDW performed an important Cr (VI) scavenger role in the rats` liver. 
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The researches concerning the deuterium depleted water (DDW) action on 

the organisms` living cells appeared as a consequence of the observation that in 
cell, water registered, in time, an increasing in deuterium concentration. Other 
scientists revealed that a decreasing of deuterium in different tissues and organs, 
slow down the proliferation of many types of cancer (1, 4, 7). 

The water cell content has over 90 ppm deuterium concentration, so it is 
considered as structural water in comparison with the natural water which contains 
150 ppm deuterium (1, 6). 

As the DDW is nontoxic, a body deuterium decreasing may be realized 
very easy by DDW every day consumption instead of the natural water. 

In our research we intend to show what is the change in deuterium blood 
content in single dose chromium (VI), intoxication in pre-treatment and treatment 
with DDW. 

The acute oral toxicity for chromium(VI) have a range between 50 and 
150 ppb (µg/kg). In the body, chromium(VI) is reduced by several mechanisms to 
chromium(III) already in the blood before it enters the cells. The chromium(III) is 
excreted from the body, whereas the chromate ion is transferred into the cell by a 
transport mechanism, by which also sulfate and phosphate ions enter the cell. The 
acute toxicity of chromium(VI) is due to its strong oxidative properties. After it 
reaches the blood stream, it damages the kidneys, the liver and blood cells through 
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oxidation reactions. The failure of these organs could be the results of these 
damages (2, 5). 

The intoxication with chromium increases the deuterium blood level. 
Replacing tap water with deuterium depleted water helps the organism to 
accumulate less deuterium, thus fighting cell aging (3). 

 
Materials and methods 

 
The experiment was carried out on 48 adult female Wistar rats, with a body 

weight of 220-240g, maintained in good physiological conditions. They were 
divided in six groups. Each group included eight female rats.  

Chromium (20ppm Cr /kg b.w as K2Cr2O7) in single dose was administrated 
by gastric tubing. 

L1- control, received tap water ad libitum during 61 days; L2 – received 
DDW (with a deuterium content of 30 ppm) ad libitum during 61 days; L3- received 
tap water during 30 days, in the 31 day, Cr (as K2Cr2O7) was administrated and 
after 24 hours were sacrificed; L4 – were pretreated with DDW ad libitum during 30 
days, in the 31 day Cr was administrated and after 24 hours were sacrificed; L5- 
received tap water during 30 days, in the 31 day, Cr was administrated and 30 
days more treated with tap water; L6 – were pretreated with DDW ad libitum during 
30 days, in the 31 day Cr was administrated and 30 days more, treated with DDW 
ad libitum. 

After 31 days from the beginning of the experiment (respectively 24 hours 
after Cr intoxication) blood was collected (on heparine), by cardiac punction and 
than sacrificed (L1, L2, L3 and L4); a second sampling took place after 61 days at 
the end of the experiment (L5-L6). Blood and tissue samples were collected under 
general narcosis.  

The blood samples were vacuum distilled and deuterium was analyzed in 
the resulting distilled water. A mass spectrometer, SMAD 1, was used. 

 The investigations were carried out according to the Romanian law 
205/2004, art. 7, 18, 22 and the regulations no. 143/400/2002 and 37/2002, 
concerning with the protection of vertebrate animals used for experimental and 
other scientific purposes. 

 The data are presented as means ± S.D. values. ANOVA, TTest, MINITAB 
and the nonparametric test Mann-Whitney were used to analyze mean differences 
between experimental groups for each parameter separately and between groups. 

 
Results and discussions 

 
The deuterium content is expressed as deuterium ratio: R=D/H, in ppm 

units, where D is the number of deuterium atoms, and H is the number of hydrogen 
atoms and also as δ values, in “part per thousand”: 

δD = (R/RS-1) 1000, where 
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R- the deuterium ratio of sample; RS-the ratio of international VSMOW 
standard (Vienna Standard Mean Ocean Water).  

The precision of the determination of δD values was ±20/00  

Table 1  
The deuterium blood level in female Wistar rats intoxicated with Cr, pre-

treated and treated with deuterium depleted water (30 ppm) 

 L1 

H2O 

L2 

DDW 

L3 

H2O +Cr 

L4 

DDW+Cr 

L5 

H2O+Cr+ 

H2O 

L6 

DDW+Cr+ 

DDW 

R 

(ppm) 

146.153± 

3.933 

94.549± 

2.465 

123.983± 

5.341 

92.515± 

4.906 

101.165± 

5.587 

93.716± 

3.674 

δ  

(‰) 

-58.5± 

8.118 

-390.57± 

21.322 

-205.3± 

2.262 

-403.33± 

10.568 

-353.13± 

13.829 

-398.3± 

19.233 
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The variation of the rats` blood deuterium ratio, pretreated with 

DDW and Cr (VI) intoxicated 

H2O DDW
 

 
One day after intoxication with Cr (VI), the deuterium ratio decreased 

significantly (with 15.133%, p<0.001) at L3 and unsignificant at the DDW pretreated 
group, L4 - (with 2.15% as the DDW treated group, L2, p>0.05).  

After another 30 days after Cr(VI) intoxication, at L5 group- tap water 
group, the deuterium level, respectively the blood ratio R registered a significant 
decreasing (with 18.4% as L3, p<0.001). The L6 ( DDW pretreated, Cr intoxicated 
and another 30 days DDW treated)–the deuterium concentration increased 
unsignificant as L4 group (p>0,05), reaching almost the same level as before 
intoxication (L2). After 30 days from Cr (VI) intoxication the difference between the 
tap water (L1) and (L5) treated groups the deuterium ratio had a significant 
decreasing.  

The deuterium ratio registered unsignificant differences between the 
pretreated (L4) and 60 days and Cr intoxicated groups (L6) ( 7.36% lower, p>0.05). 
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The high blood level of deuterium, immediately after Cr(VI) tap water 
administration treated group, can be a stimulating factor of disturbing cellular 
processes, “aging” of intracellular water by decreasing its level of structure. 

These results were according to the literature data, which showed an 
increase of the deuterium blood and urine level along with aging and have a 
negative influence of deuterium on metabolic processes (4, 7). 

Deuterium depleted water treated groups managed to face the Cr(VI) 
intoxication. Even the δ values registered similar values at L2 and L6 groups. 

 
Conclusions 

 
Chromium intoxication leads to an increasing of deuterium concentration in 

blood in tap water treated groups. Replacing tap water with deuterium depleted 
water may help the organism to accumulate less deuterium  

Replacing tap water with deuterium depleted water may maintain a small 
deuterium blood level after intoxication with chromium, which is benefic for a good 
cell function. 

DDW offered protection against Cr(VI) intoxication 
DDW has probably scavenger effects on chromium; similar results were 

obtained in cadmium intoxication (6). 
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