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Background

The School of Life Sciences at The Robert Gordon University carried out research on samples of Deeside Mineral Water after consultation with the company who had intimated some interesting clinical findings.

Reports from previous clinical trials with patients suffering from rheumatoid arthritis strongly suggested that consumption of 1 litre of Deeside Water each day reduced joint pain and stiffness in the majority of patients inferring that Deeside Water was reducing Reactive Oxygen Species (ROS) and / or inflammation. The findings were intriguing, but it was not clear why Deeside Water should behave like an anti-oxidant and anti-inflammatory agent, so various ideas were developed to test this further.

Work Undertaken at RGU

It was concluded that if Deeside Water had an inhibitory effect on Reactive Oxygen Species (ROS) in a monocyte cell line in culture this would provide strong supportive evidence for the antioxidant / anti-inflammatory characteristics inferred in the clinical trials mentioned above.

The basic protocol used Deeside Water as the diluent for the cell culture medium and compared the findings with normal cell culture medium dissolved in distilled water. A number of studies were conducted to determine the effect of Deeside Water on ROS production in a monocyte cell line (U937) either unstimulated or stimulated with hydrogen peroxide (H2O2). 

Reactive Oxygen Species

Oxidation of living cells is widely recognised as being harmful to health, leading to tissue damage and ultimately disease. Reducing the effects of oxidation is desirable to help maintain good health and anti-oxidants are well known in this regard.

Food and drinks, which have anti-oxidant properties are believed to help contribute towards better health by slowing the oxidation process and limiting the development of harmful free radicals.  In principle, the stronger the anti-oxidant effect, the better, for reducing and minimising these harmful effects in the body.

The level of oxidation, can be measured in single cells using a technique called Flow Cytometery.  This enables living human cells to be tested in a laboratory and the levels of oxidation measured, and compared.

Method

Powdered M199 cell-culture media, was dissolved in ultrapure lab water, Deeside Mineral Water or another brand of mineral water. The cell-line chosen was U937 (lymphoma, histiocytic, human) a suspension cell-line expressing many of the properties of a monocytic cell type. The cells were cultured in standard M199 liquid media at 37 degrees C and 5% CO2.  They were passaged, usually by simple dilution and reseeding, every 4 or so days.

24 hours before experiment the standard medium was removed by centrifugation and the cells re-suspended in the three test media before being dispensed into petri-dishes and incubated under normal conditions for 24 hours. This ensured the cells were in their log-growth phase on the day of experimentation.

After this period 3 microlitres of a freshly prepared solution of CM-H2DCFDA were added to each dish to give a final concentration of 100 nm and incubation continued for a further 30 minutes. The cell suspensions were then transferred to a series of 15ml centrifuge tubes and spun at 400g for 8 minutes, the media decanted off and the pellet washed with either PBS or PBS containing 0.03% H202. After spinning again and removing the wash liquid the pellets were re-suspended in 1ml of PBS or PBS + H2O2.

The tubes were kept on ice and taken to the Beckman Coulter Epics XL flow cytometer on which they were analysed using the FITC( Fl1) detector. This instrument is equipped with the required 15mW, 488nm argon laser and the Fl1 detector has a band pass of 525nm, the emission wavelength of fluorescein.

Preliminary Findings

The initial findings were interesting and seem to indicate that cells incubated with medium made from Deeside Water had a greater resistance to the induction of oxidative stress than other waters.  The results below are average values comparing Deeside Water with lab grade water and another brand of mineral water. The graph is included for comparison and the difference in results is clearly indicated, with the Deeside sample showing lower production of ROS.  Further analysis would be required to supplement these initial results and ascertain if they are significant.

Results

Lab Grade Water
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General Conclusions
The results from the inflammatory cytokine study from another laboratory and the results from the ROS and NMR research all indicated a positive effect of Deeside Water on aspects of inflammation and redox (Reduction / Oxidisation) state that could offer an explanation for previously observed beneficial effects of Deeside Water in patients suffering from Rheumatoid Arthritis.  However, further studies with different concentrations of H2O2, LPS and with different NMR parameters are required to substantiate a definite, beneficial effect of Deeside Water that can be attributed to antioxidative and / or anti-inflammatory properties of the water.

The level of humic acids in the water, which have been suggested as having antioxidant or anti-inflammatory effects in mammalian systems is worth investigating as a possible factor eliciting benefit. This is supported by the somewhat lower pH values in Deeside compared with other commercially available waters. 

The use of Deeside Mineral Water as a component of a healthy diet is advocated. 
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