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  October 21, 2021

Beneficial effects of informed water on organ-specific cells in culture

1  Question of the study

In the present study, current cell biological test methods, i.e. without any animal experi-

ments, were used to investigate whether the water informed by the frequency spectrum of

MY WAY (personality development) possesses more beneficial effects on the cellular level

when than the same water (= initial water) from Edelstal in Burgenland/Austria without

treatment. The first preliminary examinations were conducted with anonymized water

samples in order to avoid any unwanted influence by the examiner on the results. After the

informed water sample could be clearly identified by the test results, the follow-up exami-

nations were conducted without further anonymization.

2  Investigations with cultured connective tissue fibroblasts

The investigations presented here were conducted with L-929 cells (ACC-2; Leibniz-Institut

DSMZ - Deutsche Sammlung für Mikroorganismen und Zellkulturen, Braunschweig, Ger-

many). The cells were routinely grown in RPMI 1640 culture medium with 10 % growth

mixture and 0.5 % gentamycin and cultivated in an incubator at 37 °C in an atmosphere of

5 % CO2 and 95 % air at nearly 100 % humidity. The cells were routinely cultivated as

mass cultures and were regularly subcultured twice a week with fresh culture medium. For

the experiments, cells were taken from 80-90 % confluent mass cultures.

2.1  Examination of basal cell metabolism

For the experiments, cells from mass cultures were seeded at a cell density of 50,000

cells/well in 96-well culture plates (200 μl culture medium/well) and incubated for 24 hours

until the cells were completely attached and metabolically active. Thereafter, a reaction

mixture consisting of phosphate buffered saline with calcium and magnesium containing

10 mM glucose as an energy source and the corresponding test concentrations of the in-

formed or initial water as well as a tetrazolium dye was added to the cells. The cleavage of

the dye is directly proportional to the activity of the cell metabolism. The optical density of

the reaction mixture was recorded as a differential measurement ∆OD = 450 – 690 nm
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with an Elisareader (BioTek ELx808 with software Gen 5 version 3.00) at time t = 0 and at

various defined time points up to 180 minutes after starting the reaction. The change in op-

tical density was recorded and calculated with Microsoft Excel 2016. Statistical analysis

was performed using the Wilcoxon-Mann-Whitney two-tailed parametric rank sum test.

Four independent tests were conducted.

Results: As shown in Fig. 1, the use of the informed water resulted in a dose-dependent

and statistically significant stimulation (p ≤ 0.01) of the metabolism of the connective tissue

fibroblasts when compared to the initial water. At a concentration of 40 vol% of informed

water present in the reaction mixture, the maximum increase was more than 50 % after a

reaction time of 3 hours. At all test concentrations, the values of the initial water did not dif-

fer significantly from the controls in pure culture medium. Therefore, regular drinking of the

infomed water can be recommended for a higher physical vitality and performance and an

improved well-being.

Fig. 1: Basal metabolism of cultivated
connective tissue fibroblasts in relation
to the volume fraction of water in the
reaction mixture 90 min (A) and 180
min (B) after starting the reaction. The
control without water addition is mark-
ed as 0 and is set equal to 100 %. The
values for the informed water are re-
presented by green columns and the
values for the initial water as gray co-
lumns. Note the significant and dose-
dependent increase in cell metabolism
due to the informed water. The data
represent mean value ± standard de-
viation of four independent experi-
ments.
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2.2  Examination of cell regeneration

Cells were seeded at a density of 100,000 cells/ml into the three individual compartments

of a silicone 3 well-culture insert (ibidi, Gräfelfing, Germany). The single compartments of

the inserts are separated by a 500 μm thick silicone bar with an outer silicone frame of 700

μm. Due to the special adhesion area, an insert adheres firmly to the bottom of a culture

dish and forms a distinct cell-free area (artificial wound), which the cells can colonize by

migration and proliferation.

Upon reaching confluency within 48 hours after cell seeding, the silicon frames were remo-

ved to get a cell-free area with a sharp edge. Immediately after removing the silicone

frame, the cell cultures were incubated for another 22 hours with different concentrations

of the two test waters in the culture medium. Water concentrations > 40 vol% cause volu-

me changes of the cells over the duration of the incubation period due to the changed os-

molarity of the medium and falsify the test result. The cells were then washed with phos-

phate buffered saline, fixed with methanol, stained with Giemsa’s methylene blue solution

(Merck, Darmstadt, Germany) in phosphate buffered saline, pH 6.5, and air-dried. The per-

centage of the cell-free area still present after the incubation period and the migration dis-

tance of the cells were examined on the basis of micrographs of at least 8 locations per

sample using the Ikosa software with artificial intelligence (AI; KML Vision, Graz, Austria).

A total of three independent series of tests was conducted. Statistical analysis was perfor-

med using the Wilcoxon-Mann-Whitney two-tailed parametric rank sum test.

Results: The microscopic examination of the fixed and stained cell regeneration samples

showed a statistically significant promotion of the colonization of the cell-free area by use

of the informed water when compared to the untreated initial water at water concentrations

≥ 20 vol% present in the culture medium (p ≤ 0.05; Fig. 2). In relation to the area, the in-

crease in colonization/regeneration resulting by the informed water was 14.4 ± 1 % at

20 vol% and 17.7 ± 3.6 % at 40 vol% (mean value ± standard deviation in each case) in

comparison to the initial water. When comparing the migration distance of the cells (one-di-

mensional evaluation) and not the colonized area (two-dimensional evaluation), an increa-

se of 20.3 ± 4.7 % resulted for 20 vol% and an increase of 46.5 ± 7.9 % for 40 vol% (mean

value ± standard deviation in each case).

Independent from the evaluation method, the informed water significantly increased cell re-

generation of connective tissue fibroblasts in the experiments. When transfering the results

to an in vivo situation of an organism, the data indicate that regular drinking of informed

water might shorten recovery phases after physical burden or even overload.
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Fig. 2: Microscopic representation of the beneficial effect of 20 vol% of the informed water on the
cell regeneration process of cultivated connective tissue fibroblasts within 24 hours (B) compared
to the untreated initial water at the same concentration (A). The significantly smaller cell-free area
and the resulting improved colonization by the cells can be clearly seen in case of the informed wa-
ter. Fixed and stained samples in an Olympus IX-50 inverted microscope equipped with a 10x
Planachromate and Olympus E-10 digital camera at 4 megapixel using bright field illumination.

3  Endogenous generation of radicals by functional neutrophils

Neutrophil granulocytes (polymorphonuclear neutrophils, PMN) represent the largest group

of leukocytes. They build the first line of defense against pathogenic microorganisms, figh-

ting them by phagocytosis via release of antimicrobial molecules and production of reacti-

ve oxygen species (ROS). This is the reason why they are also called scavenger cells or

phagocytes. Attracted by chemical substances such as specific chemokines or cytokines

which occur during the inflammatory process, these cells can migrate from the blood into

the inflamed tissue and also generate unwanted superoxide anion radicals in the tissue.

The radicals result in further tissue destruction (necrosis) in the inflamed tissue and might

cause a further progression of the inflammatory process with decelerated wound healing.

An in vitro model was used to investigate whether the informed water was able to reduce

endogenous superoxide anion radical generation better than the initial water.

The investigations presented here were conducted with promyelocytes (cell line HL-60;

ACC-3; ECACC 98070106; Leibniz Institute DSMZ - German Collection for Microorga-

nisms and Cell Cultures, Braunschweig, Germany). The cells were routinely cultivated in

RPMI 1640 culture medium with 10 % growth mixture and 0.5 % gentamycin and incuba-

ted in an incubator at 37 °C and an atmosphere of 5 % CO2 and 95 % air and almost

100 % humidity. The non-adherent cells were routinely cultivated as suspended mass cul-

tures and were regularly subcultured twice a week. The cells were differentiated into

inflammation-mediating cells (= functional neutrophils) by treatment with 1.5 % dimethyl

sulfoxide for six days.
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By adding a phorbol ester (phorbol-12-myristate-13-acetate, Sigma-Aldrich, Taufkirchen,

Germany) to the reaction mixture, the differentiated cells were stimulated to generate su-

peroxide anion radicals. The radicals cause a cleavage of a tetrazolium dye that was also

added to the reaction mixture. The cleavage of the dye is directly related to the amount of

oxygen radicals, i.e. the more reactive radicals are present, the greater the cleavage of the

dye and the change in optical density (= colour). If the radicals generated by the cells are

inactivated by the test water, the optical density changes less strongly. The optical density

with different concentrations of the water was recorded at t = 0 and defined time points

with the Elisareader (BioTek ELx808 with software Gen 5 version 3.00) and calculated with

Microsoft Excel 2016. Statistical analysis was performed with the parameter-free two-tailed

Wilcoxon-Mann-Whitney rank sum test in four independent experimental series.

Results: As shown in Fig. 3, the informed water caused a dose-dependent and statistically

significant reduction in the activity of the endogenous superoxide anion radicals in the

reaction mixture at all tested water concentrations (p ≤ 0.01) when compared with the ini-

tial water. However, the experimental setup cannot determine whether the generation of

the radicals by the cells or the inactivation of the released radicals is the decisive fact. Re-

gardless of the mechanism of action, the informed water reduced the unwanted activity of

the radicals in the tissue, so that less local tissue damage might result in the course of an

inflammatory process. At the same time, the reduction is so moderate that the innate de-

fense of the blood against foreign microbial pathogens should not be decisively influenced.

Fig. 3: Effect of the informed water in comparison to the untreated initial water on the activity of the
endogenously generated superoxide anion radicals in the reaction mixture. The values for the infor-
med water are represented by green columns and the values for the initial water are represented
by gray columns. The data represent mean value ± standard deviation of four independent experi-
ments.
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4  Conclusions

In the experimental animal-free investigations conducted with cultivated organ-specific

cells, the informed water showed its beneficial properties at the cellular level when compa-

red with the initial water. In the investigations, the informed water was able to reduce endo-

genously formed radicals in order to decrease oxidative stress in the tissue and to stimula-

te the metabolism and the regeneration of connective tissue fibroblasts. Therefore, the use

of the informed water can be recommended to increase individual vitality and performance,

to shorten recovery phases after physical burden/overload and to improve well-being.
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