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Abstract. This prospective observation study examines chaimgise relevant tests
parameters of 411 diabetes patients drinking nbtedaiced water from the “Nordenau
Spring”, as well as a correlation of these changésthe fluctuation of the reactive
oxygen species in their blood. The average agkeofest persons is 71.5 years and the
daily consumption of reduced water is as much asliters. The average duration of
stay in Nordenau is 6 days.

The diagnostic parameters such as blood sugar, eilehblesterol, LDL, HDL, and
serum creatinine concentration are tested twicetheabeginning and at the end of the
participants stay in Nordenau.

Additionally a random sample of reactive oxygencép®in the blood of 136 patients is
taken in order to find out its possible causal @mtions to the diabetes relevant test
parameters.

HbA1c has been considered as the substantialdesirngter in order to break down the
whole group into responder and non-responder ceteg@ne hundred and eighty six
tested persons or 45% of the total have been asbimnthe responder group, meaning
that the patients’ HbAland blood sugar improved significantly.

Furthermore we evaluated among the responder grquaption of patients who in the
same time significantly improved their cholestetddl , HDL and serum creatinine
concentration average value.

This stage of our follow up study regarding typeidbetes patients estimates number
needed to treat on four patients in order to aehthe significant improvement of all
diabetes relevant parameters. This is a very gootient; moreover it could be
achieved entirely without side effects.

The significant improvement of diabetes relevamapeeters like blood fats and
creatinine can be also beneficial to other diseblsesigh blood pressure, circulatory
disturbance, renal insufficiency or atherosclerdgémentia.

In addition to our previous tests, we administedmed random sample group of 136
patients a blood free oxygen radicals test (FORM§ test resulted in a decrease of the
ROS of 70.6%.0f the group or 96 patients.

Taking account of the fact that the natural redusater as well as the electrolyzed
reduced water obviously improves in a very shonetand entirely without side effects
very important metabolic parameters, it can be #&tithe reduced water shall be
considered a useful supplement to the usual orthotsdication of ROS-associated
diseases.

1. Introduction

Reactive oxygen species (ROS) are known to causeugadiseases including diabetes
mellitus. In the type Il diabetes they cause reidanodf glucose uptake by inhibiting the



insulin-signaling pathway in muscle cells and adiges. The anti-oxidative waters
(reduced waters) such as electrolyzed reduced watkseveral natural reduced waters
e.g. Nordenawater in Germany, Hita Tenryosui water in Japan Bratote water in
Mexico scavenge ROS in insulin responsive L6 myesund mouse 3T3/L1
adipocytes and stimulate uptake of 1-deoxy-D-gladoso both L6 and 3T3/L1 cells in
the presence or absence of insulin. This insukie-fictivity is mediated by the
activation of PI-3 kinase, resulting in stimulatiofitranslocation of glucose transporter
GLUT4 from microsome to plasma membrane (Oda £6a0).

Measurement of insulin secretion from beta cellparfcreas (HIT-T15 cell line

derived from Syrian hamster) shown in the mediumaiaing Nordenau reduced
water 2.9 times higher concentration of insulin paned to control, respectively 2.2

for Hita Tenryosui water. Animal experiments ustyge 1l diabetes model mice
(C57BL/Ks.J.Db+/Db+) exhibited the significant ingped results in the sugar
tolerance tests under administration of naturakvgasuch as Nordenau water and Hita
Tenryosui water (Shirahata et al.2001).

This prospective observation has been done todirdf an antioxidant operating
mechanism of reduced water could really be in atiposto suppress the concentration
of reactive oxygen species in the blood of diabptgints and by it to improve their
diabetes relevant blood test parameters.

Furthermore this study searched for if the rexflidinical trials correlate with those

of the basic researches and animal experiments.

2. Material and method

All the participants of the study were patients viiaal already been diagnosed by
specialists and were receiving adequate medicatomell as suitable diet guidelines.
The inclusive criteria were defined only so fartthththe tested persons were suffering
by diabetes type Il, no matter to age, sex, forrneflication and diet.

The average age of the test persons is 71.5 yrdrtha daily consumption of reduced
water is as much as two liters. The average duratistay in Nordenau is 6 days.
The test persons were particularly reminded toinaatthe medication prescribed by
their specialists, to stick to their individual tigans and not to alter any of their
behavioral patterns.

During their stay in Nordenau the patients drank livers natural reduced water from
“Nordenau spring” daily.

We were looking after the patients diagnosticalithim the scope of what is known as
“course control”.

The investigators strictly kept to the requiremenftaeutrality and didn't alter either
regular medication of the tested persons or thetridstruction. The diagnostic
parameters such as blood sugar, HbAlc, cholestéBil, LDL and serum creatinine
concentration were tested twice. Once at the béggrend once at the end of the
participants stay in Nordenau.

Parallel to that the random sample of reactive exygpecies concentration in the
blood of 136 patients had been additionally takefind out the possible causal
connections between the alteration of diabetesaaleparameters and the changes of
their blood ROS.

The free oxygen radicals monitoring, which wereligl is based on so-called Haber-
Weiss-reaction. This method is due to the fact tthafperoxides, which come into
being by lipid peroxidation as an interim produstate in the presence of free



transition metals (not bound on proteins) high aggive hydroxyl radicals. These
products can be measured in the presence of Netliydipara-phenylendiamin on the
photometric way.

The oxygen species level (ROS) in the blood had séessed in FORT Units.

Here 1 FORT Unit = 0.26 mgJ8, /I blood.

The values between 250 and 310 FORT Units are deresi to be normal.

The statistical interpretation of this clinical datontains:
-The descriptive statistics of the whole group ahdoth subgroups.
-A pairing-directed T-Test.
-A proportional evaluation of the entire group aridoth subgroups.
-Variance and co-variance analyses.

The allowance for error probability was set at®5

3. Results and discussion

HbA1c has been considered as the substantialdesirngter in order to break down the
whole group into responder and non-responder ceteg@ne hundred and eighty six
tested persons or 45% of the total have been asbignthe responder group, meaning
that the patients’ HbAland blood sugar improved significantly.

The data evaluation focuses exclusive on this gralipough the significant
improvement of cholesterol, LDL, HDL and serum tirdae concentration values has
been registered among over 50% of total collective.

Improvement Rate Total
n - 411 Patients

For
HbAlc +
Blood sugar Cholesterol LDL HDL Creatinine
45.3 % 52.8 % 54 % 48.7 % 55.5%
(186 Patients) (217 Patients) (222 Patients) (200 Patients) (228 Patients)

This restrictive criterion diminished in numbers tflemaining patient’s to 186, but the
results of the database analysis of this smallengrvin through this restriction much
more evidence. Furthermore we evaluated amongetmonder group a portion of
patients who in the same time significantly imprbteeir cholesterol, LDL, HDL and
serum creatinine concentration average value.



Improvement Rate among Responder-Group
according to the main criterion
(decrease of HbAlc and Blood sugar average value)
n - 186 Patients

Simultaneous
Improvement Rate

for

Cholesterol LDL HDL Creatinine
51.1% 53.8 % 46.8 % 58.1 %
(95 Patients) (100 Patients) (87 Patients) (108 Patients)

The statistical significant improvement of cholesteralue had been observed among
51% (95 patients) of responder group. As a grodf)% of the responders (comprised
of 100 persons) demonstrated a significant downwaired of the LDL average
value.The average value of HDL increased signifiysaimong 87 patients (47.0%) of
the responder group.

The serum creatinine concentration was reducedfisigmntly by among108 patients
(58%) of the responder group.

At the next step we tried to find out if the lengttherapy period, that also means the
guantity of consumed reduced water, can scaleaipriprovement.

The following graphs confirm the certain regulasitiiich can be defined as follows:
Except the changes of the serum creatinine coraténir the improvement scales up
parallel to the lengths of the therapy period.

Changes of blood sugar average value
depending of length of the therapy period
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Changes of HbAlc average value depending of
length of the therapy period

W N=122
W N=122
@ N=64
@ N=64

days <6 days > 6
« Decrease in the short therapy period <6 days by 0.5 %

« Decrease in the longer therapy period >6 days by 0.8 %

Changes of cholesterol average value
depending of length of the therapy period

240
230
B N=

220 N=64
mg/100 ml B N=64

210 EN=31

200 @ N=31

190

days <6 days > 6

« Decrease in the short therapy period <6 days by 15 mg/100 ml
« Decrease in the longer therapy period >6 days by 25 mg/100 ml

Changes of LDL average value depending of
length of the therapy period
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Changes of HDL average value depending of
length of the therapy period
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Changes of Creatinine average value
depending of length of the therapy period
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In addition to our previous tests, we administedmed random sample group of 136
patients a blood free oxygen radicals test (FORM§ test resulted in a decrease of the
ROS of 70.6%.0f the group or 96 patients. Howether downward trend of ROS in the
blood of the patients (a decrease by 2.3%) wasibstatistical significance.

4. Conclusion:

»  Given the results of the clinical follow up stud@s411 diabetes Il patients, it
can be said that reduced water consumption seeh@s/a beneficial effect
upon the most important diabetes parameters.

»  The evaluation of the clinical data estimates nunnieeded to treat on four
patients in order to achieve the significant imgnoent of all diabetes relevant
parameters. This is a very good quotient; moredvauld be achieved entirely
without side effects.

»  This improvement scales up parallel to the quantityonsumed reducer water.
»  The significant improvement of diabetes relevamapeeters like blood fats and
creatinine can be also beneficial to other diseblsesigh blood pressure,

circulatory disturbance, renal insufficiency orexibsclerotic dementia.



»  Taking account of the fact that the natural redugater as well as the
electrolyzed reduced water obviously improves Wregy short time and entirely
without side effects very important metabolic pagsens, it can be said that the
reduced water shall be considered a useful suppietme¢he usual orthodox
medication of ROS-associated diseases
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