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 The water deuterium content in blood plasma , blood cells and  neoplasm tissue of the patients with  different cancer diseases is depleted in deuterium compared with the average deuterium content of healthy human. The water deuterium content of blood plasma of the cancerous patients is depleted in deuterium(-85.6() compared with healthy humans(about -37(). The blood cells water also is deuterium depleted by 19( compared with the blood plasma. The highest depletion in deuterium was found in the blood plasma extract(-510() from patient driking deuterium depleted water(-84o () 36 days long.


The experimental method consists of three steps: 1. separation of plasma and blood cells by centrifugation; 2. water extraction by vacuum distillation; 3. isotopic analyses of water by mass spectrometry.


Diagnosis implication: The deuterium depletion of blood coagulate compared with blood plasma is correlated with cancer disease.


Treatment implication: We obtained more deuterium depletions in the blood plasma and in the tumour fluid from cancerous patients using deuterium depleted water as driking water.

1. INTRODUCTION


Human blood serum of healthy human is enriched in deuterium compared with the average deuterium content of local drinking water (1). For human patients heaving different cancer diseases the deuterium content of blood plasma is diminished or close to the average deuterium content of drinking water and more depleted compared with healthy humans(2). Such a variation of deuterium content of human blood serum is correlated with cancer disease status of the patients.


 The variations of deuterium concentration in human fluids as: blood, urine depends on deuterium contents of drinking water and diet. Compared with drinking water, human blood serum in Central Europe is enriched by 300/00 in deuterium. Change of location frequently induces a change in the isotopic content of the blood (1).


We report here another deuterium fractionation in water deuterium of blood cell from patients with different cancer diseases: the deuterium depletion of blood coagulate compared with blood plasma is correlated with cancer disease status of patient.


More important deuterium depletion is noticed in the blood plasma and the tumour fluid of cancerous patients using deuterium depleted water as driking water.

 2. MATERIALS AND METHODS


2.1 Deuterium fractionation of water in the blood cells for patients with different cancer diseases

  
The samples were supplied by The University Hospital of the Railway Society from Cluj-Napoca, as human blood from patients with different cancer diseases. The witness samples were obtained from volunteers, healthy students, and were collected in the same conditions. 


The experimental method for blood processing consists of three steps: a)separation of plasma and blood cells by centrifugation; b)water extraction  by vacuum distillation; c)deuterium concentration analyses of water by mass spectrometry.

    
2.2 The deuterium depletion in blood plasma and tumour water extract for patients treated with  deuterium depleted water


We used deuterium depleted water( -840( ( 30( ) 1.5 litre / day / patient as drinking water. The blood collection and deuterium content analysis were performed as shown above.


The deuterium content analyses of water is carried out using a mass spectrometer SMAD-1.


The deuterium content is expressed as deuterium/protium ratio:

R=D/H, in ppm units, where D is the number of deuterium atoms, and H is the number of protium atoms. It is also expressed as ( values, in “part per thousand”(()

( = (R/RS-1) 1000, where:

R is the deuterium/protium ratio of the sample, RS is the same ratio of the international V-SMOW standard (Vienna standard Average Ocean Water)


The precision of the determination of ( values was (20/00.

3. RESULTS AND DISCUSSIONS


Table 1 presents the deuterium content of blood: plasma ((P), cells ((C ), and deuterium fractionation of water in cells, ((P - (C ), for patients with different cancer diseases, in stage 4

Table 1

Deuterium fractionation of water in the blood cells for patients with different cancer diseases; (P - blood plasma deuterium content; (C - blood cells deuterium content; ((P - (C ) - deuterium fractionation of water in blood cells

	No
	Patient
	Neoplasm

location
	(P
(0/00)
	(C
(0/00)
	(P - (C

(0/00)

	1
	T.
	thyroid
	-65.2 ( 1.5
	-90.3 (1.7
	25.1 ( 2.3

	2
	C.V.
	oesophagus
	-63.9 ( 1.1
	-80.6 ( 1.3
	16.7 ( 1.7

	3
	B.
	stomach
	-65.2 ( 1.0
	-84.5 ( 1.2
	19.3 ( 1.6

	4
	B.P.
	pancreas
	-65.2 ( 1.3
	-81.9 ( 1.0
	 16.7 ( 1.6

	Average deuterium fractionation of water in the blood cells: 19.45( 3.96(0/00)



Human serum, in Central Europe, is enriched by 30 ‰ compared with the drinking water average deuterium content. The deuterium content of the blood plasma of healthy humans (about -37 ‰) was higher compared with the average deuterium content of the drinking water.
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Fig. 1 The deuterium content, as ((‰) of the blood plasma  and the blood cells of healthy 
humans.


Our results(2) and Table 1 reveal that the deuterium content of blood plasma for patients with cancer disease is lower or very close to the average deuterium content of the drinking water( -69‰).


Table 1 presents  the deuterium fractionation in water from blood cells from patients with different cancer diseases. The inside water of this blood cells is depleted in deuterium compared with plasma. At the contrary, the deuterium content of cell inner water is higher or close to the plasma deuterium content of healthy volunteers( Fig.1). This may have a consequence in the cancer diagnosis.

3.2 The deuterium depletion in blood plasma and tumour water extract from patients treated with  deuterium depleted water.

 
Deuterium depleted water proved the inhibitory effect in the proliferation of tumours cells for animals and human, or in plant growth (3, 4, 5, 6). Fig. 2 presents the deuterium depletion of blood plasma and tumour water for a patient with pancreas tumour, treated with deuterium depleted water (-708() 5 days long. The course of deuterium depletion in the blood plasma and the inner fluid from tumour proved the efficiency of the treatment.
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Fig.2 Deuterium content in blood plasma and tumour fluid from patients with pancreas cancer before and after 5 days long drinking deuterium depleted water(DDW)

The effect of deuterium depleted water was the diminishing of the blood deuterium content to about one half after 4 weeks of treatment, as shown in Figure 3.
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Fig.3 Course of deuterium depletion in blood plasma of patient trated with deuterium depleted water(-839.5().  

4. CONCLUSIONS


The tumours cells induce deuterium depletion. Consequently, the deuterium content of plasma, blood cells or tumour inner water for neoplasm patients is depleted in deuterium compared with the values obtained for healthy subjects. The human blood serum of healthy human is enriched in deuterium compared with the average deuterium content of local drinking water (1). For patients heaving different cancer diseases the deuterium content of blood plasma is diminished compared with the deuterium content of the drinking water and even more depleted in the blood cell water. Such a variations in the deuterium content of human blood plasma is correlated with cancer disease status. This result can be used in the cancer diagnosis and treatment.

REFERENCES
1. U. Zimermann, and U. Cegla, Der Deuterium-und Sauerstoff-18-Gehalt der Korperflussigkeit des Menschen und seine Anderung bei Ortswechsel, Natur wissenschaften, 60, (1973), 243

2. P.Berdea, Cuna Stela, Cazacu M., Tudose M., Deuterium variation of human blood serum, Studia Universitatis Babes-Bolyai, Physica, Special Issue, 2, pp. 256-258,(2001)

3. Stela Cuna, P. Berdea, M. Cazacu, M. Tudose, Watching tumours evolution by using deuterium content of the blood as a marker, Alternatives 2002, International Workshop on Promotion of the Three Rs Concept in Relation to Animal Experimentation in Hungary, Bulgaria, Romania and Slovenia,(abstr. p.36), 27-30 Oct., 2002, Balatonf(red, Hungary

4. G. Somlyai, G. Jancso, G. Jakli, K. Vass, B. Barna, V. Lakics and T. Gaal, Naturally occurring deuterium is essential for the normal growth rate of cells, FEBS 317, (1993), 1-4 

5. D. Ieremia, Rodica Dumitrescu, Elena Nes, Restriction of cellular growth by deuterium deprivation, IV-th Natl.Conf. of Biophys., 16-18 Oct. Cluj-Napoca (Abstract), (1997), MR-7

6. P. Berdea, Cristina Dobrota, C. Cosma, Stela Cuna, Growing rate decrease of the maize embryos sprouted in deuterium-deplated water (20 ppm), Colloqvium Spectroscopicum Internationale XXXI, Ankara, Turkey, sept. 5-10, (1999), (Abstr.), 123

_1120056317

_1120056319

_1120009376

