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Abstract. The aim of this experimental study was to evalufiten the clinical and laboratory point of
view, the effects of the daily deuterium depletester intake on the Wistar rats inoculated intrapagum (ip)
with Walker 256 ascitic carcinoma. The experimeaswperformed on 20 Wistar rats, male adults, ddvihe
four groups, each of them containing 5 animalsadoordance to the experimental protocol, the amirfraim
groups 2 and 4 were administratatlibitum with deuterium depleted water for a period of sianths, and then
were inoculated (group 4) intraperitoneum (ip) Witalker 256 ascitic carcinoma (between 85 000 -000
tumour cells/ml ascite liquid). During the firsage of the experiment (1 to 6 months) all experialesgnimals
were weekly measured for the evolution of the bagyght and some other clinical aspects, regardiegfdod
and water intake, respectively some peculiaritiéstree behaviour and the general health status.rAfte
intraperitoneum inoculation of the Walker 256 dsaifarcinoma all animals were rigurously observad were
weekly evaluated from the the body weight evoluti@spectively of some other abnormal manifestatjpoint
of view. Finally, the animals were killed after fegks from the intraperitoneum inoculation with Waali256
ascite carcinoma under narcose with ether, by aanglinction, and blood samples were collected.vBhges of
the main heamatological parameters from the blemdpées (RBCs, Hb and Ht) were evaluated, and also
subsequent from the plasma obtained by centrifagatvere measured the values of some biochemical
compounds, as plasma proteins, albumins, globutihslesterol, glucose, urea and creatinine. Thaiodd
results permit us to come to the conclusion thady deuterim depleted water consumption influencaere or
less significantly, the level of the clinical anddmatological parameters investigated in this ewpt, both in
the healty Wistar rats and the animals inoculaté@yperitoneum with Walker 256 ascitic carcinoma.

INTRODUCTION

Recent studies in the biomedical domain have prdlkiet there is a strong dependence
between the deuterium content of water and thecklls' growth vellocity Altermatt, 1988). Using
deuterium depleted water instead of that with araltontent o deuterium it was observed through
experiments on laboratory animals a significanteise in the growth rate of the malignant cells
and the inhibation of transplant tumor developn{gatlay et all, 2001). In conformity to the same
studies, only a smaller content ththppm in deuterium of superlight water favours the thetdic
action. The favourable results obtained in this @omn different centers of cancer research
determined that in the year 2002 for Romania todhice deuterium depleted water in the clinical
use, as a way of experimental/spontaneous tumetaexent control in animals/humans.
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Deuterium is the heavy isotope of hydrogen, whias wliscovered in 1932 by Harold
Crayton Urey. The deuterium depleted water canrbdyzed by boiling the water many times
or rather with electrical fissiofKatz and Crespi, 1970, Somlyai et all, 1993). In this process a
lot of hydrogen gas springs up, which must be kdirie absence of deuterium, cells get some
kind of shock, but while the healthy ones can asapy fast to the new situation, the tumorous
ones can't, so they di@imermann et all, 1973). Researches with mice in which human tumor
was transplanted proved the same tl{lBmgmlyai et all, 1993, leremia et all, 1997). In several
cases it was sustained and proved the fact thé¢rien depleted water inhibits the tumor cells'
development in fibroblastic cultures. In the expmmts performed on laboratory animals, the
elimination of deuterium from the organism was mad steps, by offering the water to
the mice. Surprisingly, replacing normal waterhwihe deuterium depleted one led to the
inhibition of malignant tumor developmer{tamprect, 1990; Altermatt, 1990). At the
beggining of the '90s it was descovered that dstrgahe concentration of deuterium in the
organism, under the physiologic level, slows thegpession of different tumor cells in mice
and the survival rate extendSomlyai et all., 2000; FEBS Letter, 1993). Decreasing the
concentration of deuterium in the organism can temaplished by consuming deuterium
depleted water (DDW) and different others deuterpour nutrients. Thus, all these led to the
conclusion that the DDW can have therapeutic ptasem pacients with cancer or suffering
from other neoplasic disorders. In the experimempisrformed in the laboratory
immunosupressed mice were used, grafted with maigoells from humans, and in which
the following aspects were noticed after consuntiegterium depleted water: the rate of cell
proliferation was reduced by 30% in the first 2Qisoin cell cultures obtained from animal
tissue, in vitro; at 80 days the inhibited cell Igevation was observed in mice for 70% and
for 59% from the cases in which the tumours hadlyreavolved, their regression was
observed in time, even their dissapearaoelyai et all, 2000). In many other experimental
studies made on transplantable tumors in mice aisl the size of tumors stagnated or
decreased as a result of deuterium depleted watde (Marcus et all., 1996, 1997).

MATERIAL AND METHOD

The experiment was performed on 29 adults Wistar davided in four groups, each of
them containing 5 animals. Group 1 (n = 5), wagdduseobtain the reference values for the
clinical, haematological and biochemical parametevestigated, and had at the beggining of
the experiment a body mss of 212,4 £+ 13,06 g/ani@alup 2 (n = 5) with an initial body mass
of 210 = 14,89 g/animal, was used for the invesitigaof the biological effects of deuterium
depleted water intake on healthy animals. Groum & (6) which had a body mass at the
beggining of the experiment of 190,4 + 11,82 g/atjmvas inoculated intraperitoneum (ip)
with 2 ml of Walker 256 ascitic carcinoma. Groufn4= 5) with a body mass at the beggining
of the experiment of 213,8 +29,8 g/animal, was utated ip. with 2 ml of Walker 256 ascitic
carcinoma and subsequent was drinking the deutdzpteted water for the entire period of the
experiment. During the whole period of experimentitthe animals were evaluated from the
clinical point of view, by weekly measurement oé tbody mass, tumour volume and some
aspects of their behaviour. After 7 months from lilbggining of the experiments, the animals
were sacrificed under narcose with ether, by cargianction, and the blood samples were
gathered. From the samples obtained from animalvdlues of the the main heamatological
parameters from the blood samples (RBCs, Hb andavel measured, also subsequently from
the plasma samples the values of some biochenoogbaunds, as plasma proteins, albumins,
globulins, A/G ratio, cholesterol, glucose, ureal ameatinine were investigated. All the
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results obtained were statisticaly processed, hgronation of the arithmetical mean,
standard deviation, the percentage differencesa(¥d)the ,t” student test.

RESULTS AND DISCUSSIONS

From the examination of the results presenteddrfigfure 1, one can observe that the body
weight in the case of the reference group (grougnd) of the group inoculated with Walker 256
ascitic carcinoma (group 3), increase graduallynduthe experimental period. One the other
hand, in the case of the groups 2 (DDW) and 4 (DBW 256), which were drinking deuterium
depleted water, the body mass didn't record vemgressive differences at the end of the
experimental period, comparative with the valuerded at the biggining of the experiment.

Fig. 1. The dyagram of the body weight evolutionhie experimental aninr
groups on the entire experimental period (monti@¥ 1-
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In the case of the haemogram components invedtidéte 2), the results obtained in
the reference group (1) were situated betweendhaal fluctuation for this kind of animals.

Fig. 2. The dyagram of average differences recordeddrcse of the haemogr.
components measured in experimental groups comparde: control group
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By comparison with the results obtained in the nexfee group 1, the percentage
differences recorded in the case of determinatimasle in the animals inoculated with
Walker 256 ascitic carcinoma, respectively in theddach consumed deuterium depleted
water, the following aspects can observed: the iposspercentage differences for all the
components of the haemogram (RBCs +4,62%, Hb +7,0406-13,87%) in the group 2,
aspect which can be observed in the case of thepgtptoo (RBCs +7,42%, Hb +9,4%, Ht
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+17,15%). The way and the intensity of the varraidhat affect the components of the
haemogram were not the same for the blood red cefistants, VEM, HEM, CHEM, (fig.3).

Fig.3. The dyagram of the percentage differencesrded in the case of the
blood constants (VEM, HEM, CHEM) compared with refece group
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In the next figure (fig. 4) the diagram of the pmrage differences that affect the level of
the plasma proteinogram components is presentehectvely of the plasma proteins,
albumins, globulins and albumins/globulis ratio.eQran observed that there aren’t expressive
variations of the plasma proteins concentrationthe experimental groups 2, 3 and 4
comparatively with the reference group 1. But,he tase of the plasma globulins level the
percentage differences recorded are negative éogrbups 3 (-29%) and 4 (-12,66%), fact that
will determine larger fluctuation of the A/G rati635,6% in group 3 and +15,9% in group 4).

Fig. 4. The dyagram of the percentage differeneesmded in the case of the
plasma proteinogram components determined compeitedhe reference group
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As following (fig. 5) the concentration of some git@a biochemical components were
determined, as cholesterol, glucose, urea andicneat As well as in the case of the plasma
proteins, the results obtained by determining eséhplasma biochemical compounds in the
reference group (1) are situated in the normaltlohfluctuation for this species (Ghergariu
et all, 2000, Marcus, 2004). Compared to the refzegroup 1, all the biochemical
components investigated recorded negative fluatnatior all experimental groups, but the
most expressive differences affected the valugbetholesterol and glucose, especially in
the case of the groups 2 and 4, which consumeddent depleted water.
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These percentage differences are strongly negaite for cholesterol (-40,01% in
group 2 and — 45,01% in group 4) and glucose (88,5 group 2 and — 32,3% in group 4).

Fig. 5. The dyagram of the percentage differeneesmded in the case of plas
biochemical parameters for experimental groupspaoad with reference group
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One indirect proof of the presence of certain tusnsithe appearance of specific proteins
(tumor markers) in the blood. After the consumptudrdeuterium depleted water the value of
this kind of tumor markers decread@laga et all, 1978). This decrease is connected to the
decrease of tumor volume, which also reinforcesatitecancer effect of deuterium depletion.
Several examples from the literature have shownithatal remission in some cases there was
no relapse for years when the patient had beekidgrdeuterium depleted water, but when
the consumption was stopped, the tumor appearad agihin several months. This reveals
that deuterium depleted water helped these patreaistain an internal balance and inhibited
tumor growth(Blaga et all, 1978, Somlyai et all, 1993, leremia et all, 1997).

CONCLUSIONS

» Long term administration of the deuterium depleteder doesn’t develop any adverse effects
in animals, excepting the fact that it interferéwihe rate of body development.

e« The deuterium depleted water is also able to dogulate the proliferation of the
malignant cells. This effect consists in decreasimgrate of the tumoral growth, aspect
expressed either by a small tumor volume or byatbeence of the tumor development in
the animals which have consumed DDW, comparededuimor control group.

* From the haematological point of view, in the ca$ehe all investigated parameters
(RBCs, Hb and Ht) increased values can be obsenvéte case of animals which have
consumed deuterium depleted water, compared tordference group. This result
contradicts the curent literature data, in confoymarith which deuterium depleted water
would action through mitosis inhibation at the llewé high multiplication rithm cell
populatations.

 The constantly low values of the biochemical congrds investigated (cholesterol,
glucose, urea and creatinine) in the animal growpgh have consumed deuterium
depleted water, suggest a cell metabolism inhibateffect, aspect expressed by
significantly negative values compared to the egfee group.
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