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DR. IVAN SZALKAI: FUNCTIONAL WATERSTHE KAQUN WATER

Nowadays we hear with increasing frequency about therapeutic products, or agents claimed

G2 0SS aLISOALFE X aYANI OdzZ 2dzae ® ¢KSaS 62yRSNB2I
tests, however thie explanation of their effect can often be found in areas with which we

doctors are less familiar. For a long time this was the case with oxygen water. One of the
reasons for the lack of explanation was the mechanism of producing oxygen water, as it is
possible to find water, which was simply charged with oxygevith a technology similar to

soda water, where CQas is absorbed by the water. There is also the water treated with

ozone; but characteristically, in this case when the pressure decreasesnowyijsoon be

discharged from the water therefore it is impossible to detect its effect.

However, methods have been developed recently which change the structure of the water
and thus it became possible to increase the oxygen content of the water fgrderiods.

But what really is wate? We know it, we drink it, and it flows from the tap and is slowly
becoming one of the most valuable assets. We are used to water being here for us; there is
no life without it, and it is a significant component of thelbgic structures. We know that

its structure is BHO. We know that it freezes at 0 degrees and boils at 100 degrees, and one
of its specificities is that it is denser in 4 degrees than at O degrees, (did we ever wonder
why?).

However, comparing it with dter, similar molecules containing 2 H atomsJHHSe, HTe),

we find that based on its molecular weight it should boitH)O degrees. The structure of

the water, which is called cluster, is responsible for this phenomenon. The formula of the
water is ot HO, but H,0,. Its basic structure is tetrahedron-(ater molecules form the
structure HO,). These tetrahedrons make up the clusters consisting of several hundred
molecules. Liquid water contains individual molecules as well as small and largescluste
These formations can store other molecules inside their inner space and then slowly release
them. Compared to the biochemical processes these clusters remain stable for long (msec)
periods. Depending on how the dipole structured water molecules amgnedi on the
external shell of the cluster, they can have € aharge, that is they are either acid or alkali.
Whether the cluster can penetrate the cell membrane or it remains in the intercellular space
depends on its size. Small clusters can penetragedell wall. The water without clusters is
O2yaARSNBR aRSIRE 6l GSNWP ¢KS alLISOAFfAGe 27F 1
change oxygen atoms are freed from their bonds and are stored inside the small clusters,
and the large clusters brealown to sizes still able to retain the oxygen within them but are
also able to penetrate the cell membrane.

The other form of the water is not the spherical cluster but the strand shaped polymer
structure. This structure is able to string up the ring @ molecules enabling chemical

NEBI OliA2yE aSEOKIYy3aS 2F AyF2NNIGA2YyE G2 G111
information between cells has been discovered as the result of research carried out in the

last decades and can be connected to the biophotdriseese photons are released in the

course of chemical reactions and affect the way the cells function.

Water polymers have a special characteristic, the modification velocity of the polymers
changes when irradiated with external frequency (sound, lighte €kaluation of this
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phenomenon goes a long way and is present in the explanation of the effect of other
therapies too.

Oxygen Oxygen is the other corner stone of life, besides water. There is no life without
oxygen, but oxygen is also a very strong pojsand the body is only able to balance the
effect of oxygen through a very complex regulating (redox) system. Should the balance of
the pro-oxidant and antoxidant system be upset degenerative diseases begin; this is called
oxidative stress. In an eneinment where there is a shortage or an excess of oxygen there is
a change in the functioning of many cells. The growth of tumour cells accelerates at a partial
oxygen pressure of 7 Hgmm. When the level of oxygen falls below 2.5 Hgmm, the tumour
cells looséheir sensitivity to radiation, cytostaticum, and photodynamic treatment.

Kaqun water contains 80 mg oxygen per litre, which is8&times more then the average
oxygen content. The oxygen retention capacity of the water is such that the oxygen content
of kaqun water left in the open for 5 days decreases by 6.5% only

Within experimental conditions, in the course of in vitro tests maximum reactive oxygen
radical concentration in oxygenated kaqun water can be achieved in 10 seconds. This
reaction occursn the same way in the cell system too, as both the generation of peroxidase
from molecular oxygen and the oxidation of the substrate take place in the cell wall while
reactive oxygen is produced. NADH also participates in the reaction. When the system is
sound, the processes are in equilibrium. It is known that the absence of reactive oxygen
radicals is just as problematic as their overproduction, which causes oxidative stress. The
very fast increase of reactive oxygen measured in theitno system suppds the
assumption that the feeding of oxygenated water in the required quantities will lead to the
fast production of larger quantities of OH radicals in the Fenton (H#bsBs) reaction also
within in-vitro circumstances. It is a known fact that the adellular state, the reactive
oxygen radicals (ROS) play an important role in apoptosis. Reactive oxygen species (ROS) and
reactive nitrogen species (RNS) are important signal systems in the intra and intercellular
communication and in the conservation tife redoxhomeostasis. This ROS/RNS induced
and regulated response is able to influence gene expression, apoptosis, cell growth, cell
adhesion, chemotaxis, protejprotein interactions and the enzymatic functions,
angiogenesis, immune processes, inflammiatprocesses, Gahomeostasis, ion channels

and many other processes.

The intake of kaqun water creates a reactive radical pegkh(| ¥ and HO,) at the
moment of consumption which with the above mechanism enhances the effect of free
radicals and apoptosis, as well as the stimulation of the immune system on the one hand,
FYR faz2 LINRG@21] S a-oxiddtSsysterg. RTBisvave of regctivd: nddical
production represents a strong apoptotic stimulus.

This is one of many and repeated proofs that there is a dynamic equilibrium in the body, and
with our therapy, we must achieve the conservation of this equilibrium, therefore tiee 0
sided blocking treatment may not be expedient.

The treatment with oxygen dissolved in water was developed by a German professor, Otto
Wartburg for the supplementary treatment of patients suffering from silicosis. By now it is
well known that oxygen dsolved in water in suitable form improves the oxygen supply of
the tissues, first of all naturally around the erdmpsorption site (skin, alimentary tract,
liver), but due to the stability of the clusters it reaches further through the blood. Tests
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carried out in different tumour cellines showed a 800% decrease in the number of
tumour cells. The effect is not linear with the concentration of oxygen, and is only present in
kagun water, and not in boiled water (boiling breaks down the cluster structure).

Results of other measurements with kaqun water

1. Muscular power increased after drinking water. Reaction time decreases by
several msecs. This measurement showed the increase in the performance of the
muscular system due to the consumption of kaqun water.

2. The oxygen saturation of the blood increased by & %fter drinking water. The
average cardiac stress measured with the Vocardio device decreased from 22 to
16 (improved), the pulse rate decreased. This measurement shows the reaction
capacity of the cafiac muscles to load. Blood pressure decreased by 2%, the
result of the Rosenberg test improved. (Semmelweis University, Faculty of
Physical Education and Sports Sciences)

3. Cardio@l aOdzf  NJ RAaSlIaSa o6aGdSaida 2F 5N D&l NI

a. In the case of patients suéffing from angina the need of taking nitrates
decreased in 75% of the cases, while 41% stopped taking nitrates
altogether.

b. In the case of atrial fibrillation, the rhythm became normal.

c. TIA, VBI improved by 80% after drinking water

d. In the case of periphetaobliterative vascular disease walking distance
increased by 85% and for 25% of leg ulcers were also cured.

e. 60% of varicose leg ulcers were cured during kaqun bath.

4. Kagun water bath has the effect of improving skin diseases (virus, bacteria,
fungus), andulcers (varicose, angiostenotic, diabetic) improve or disappear
completely.

5. In the case of traumatic injuries epithelisation accelerates, burnt skin (radiation,
thermal burns) heals without or with minimal scarring.

6. In the case of sever physical load kaguater decreases tiredness (long distance
driving)

Use/application:
Kaqun water is used/applied in three forms.

1. Consumption of kaqun water; in the case of preventive and conservation
GNBIFGYSyld GKS R24S akK2dzZ R 0S operday LISNJ R
distributed throughout the day. In this case, the effect will become apparent
after absorption in the alimentary tract, and the treatment is used in the case of
diseases of internal organs, organs further from the skin and diseases of the
alimentalry tract.

2. Bathing in kaqun water. The duration of the bath should be 50 minutes, 1
baths can be taken per day depending on the seriousness of the disease. It is
recommended principally for diseases connoted with the skin or close to it but it
is useful inother cases too. The duration of the bath cure should be two weeks,
which can be continued after a pause. This should be determined according to
the condition of the patient and the speed of healing
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3. The use of oxy gel, which ensures ldagn oxygen effet in the case of ulcers.
Availability of the treatment:

The Kaqun treatment site operates at the basement of the Semmelweis Hospital surgery.
Appointment: 0620H npcTy dp® t NPFSaaArz2ylf ljdzSadAazzyay 5NJ
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The water

Water is the basis of life Water is aj
universal solvent 70% of our body
water

It must be taken care ofWe were
though at school

Dipole molecule

Special structure

What does a dipole structure know?

hydrogen bond
117 pm

Molecular weight
Change of structure while melting

Change of crystalline structure

Hydrogen bridges are formed

The distance of tb hydrogen bridges is different

specific volume ¢m?3 g™1

100
¢
= i
fa
]
£
E
-100

estimated by of HaO in absence

of hydrogen Bonding
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Hydrogen bondm water

Water pentameter forming Cluster forming
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The structure of the water

The size of the cluster determines whether it can penetrate the cell membrane or not. Small
cluster can penetrate and information. Transport matter aWtater cluster is stable for
milliseconds
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Matter stored in water cluster

Guber tdration shell (oybotactic redion,
semiordered)

innet hwcration shell (chemisotmed
and ordered water)

i — bulk waker (random amrangamene)

Proteins

Hormones

Carbohydrates

Polymerisation is determined by the electron structure
Can be:

- electron donor

- electron acceptor

+

2 3" - *
Fe + HO, -~> F& + OH + OH

Polymerisation in water mad is initiated: Fgt/H,O,
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Water polymerg and other therapies

The external vibration changes the transformation velocity and with it the structure and

operation

sound; Tibetan sound therapy
- infra sound therapy (weapon)

Light light therapy
- leaser therapy

Magnetic resonanaemagnetic therapy

Radio wavegcellular phone effect

aNp» 9Yy2(2 | ONBIFIGAGS WFHLIyYySasS NBaSI NOK

Water Molecule, Water Molecule,
Before Offering a Prayer  After Offering a Prayer

U7 o A
\ W
'3 |

Thank You You Make Me Sick, Love and Appreciation
I Will Kill You

h ©0,¢0s¢ OH - Hy0, - HiOy

The basic element of life

Strong poison

The balancef pro-oxidant¢ anti-oxidant system (redox system)

hyS é6Y2ad AYLRNIFYOGKO 2F GKS 02Reé&Qa

Fight for the free electrons

= =4 = -4 -4 -2

Pro-oxidant strengthens oxidative stresg degenerative (civilization) diseases
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Age and redox potential

-140 +

~120 «

-

Plasma GSH Redox (mV)

100 -

i

I8-29  30-39  40-49 S0-59 G069  TO-RS
Age (y)

Oxyagen level andumour

1 Below 7 Hgmm the growth of the tumour cells accelerates and angiogenesis starts

1 Below 2,5 Hgmm the tumour cells become resistant to chemo and radiation therapy

1 High oxygen level slows the division of tumour cells

* Speed of absorption of oxygen into cells:

Breathing
A = ) 1 The oxygen absorption of
2 — cells is different in
USRI GO0 Vo atmosphericand an within

dissolved oxygen conditions

Oxygen in water reachaes into cells 10 times
faster than oxygen in the air

91 Dissolved oxygen improves

" Rate of increase of oxygen in liver by method of taking oxygen.
circulation

Breathing ?%-

Drinkin _ 43

Rate of increases -

of oxygen{%)s
oxygen in liver is increased when you drink T The oxygen su pply of the
oxygenated water 6 times more than when you breathe .
internal organs changes

* Change of blood flow when oxygen is absorbed into 3 body
Erythiocyte

Erythrocyte
<Sample B>» ingreased -

<Sample A> jnergasad

efor 3 ﬁays_ m_m-l ’ Befor 3 days later.
< Source: Massachusetts Institute of Technology, Cambridge, MA, 2002 >
The more oxyaen, the better blood circulation: ﬂ Our own antioxidant
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Kagun water and tumour

Hh b h 80,0 || H,O, + Fe2" = Fe3" + 2 OH

Chamge in the cell membrane due to enzymatic or catalytic effect

Normal
Physiologic
signaling

NF-kB
Enhanced {\cuv;rmn.
AT signaling of
Signaling cell adhesion
of EGFR/cell PR
proliferation
Increased

Mitochondnal
Apoptosis
signaling

-150 -75 0

Extracellular Cys redox (mV)

Counter example?

Millisecond signal

Pro-oxidant effect

Stimulation of the antbxidant

A Ho Joong Sung., Wenzhe Ma., Matthew F. Star@stbient Oxygen Promotes

Tumorigenesis.

A PLoS ONEvww.plosone.orgviay 2011 | Volumes | Issue 5 | €19785

Normal
Physiologic
signaling

NF-kB
Activation,
Enhanced S
: X signaling of
Signaling =

11 adhes1
of EGFR/cell cell adhesion

proliferation
Increased

Mitochondnal
Apoptosis

signaling

Extracellular Cys redox (mV)

Mice kept at 10% oxygen level were transferred to
21% oxygen level and lymphoma developed.

Signal =the change

Free radical as signal
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SOD (super oxid dismutaze)

élettartam | 207 +2H'TH 0+ O
FE'+HO, M ES0OHb wh |
Fenton reaction

The free radical produced this way goes far

diffizios tavolsag

Primary antioxidant protectiorg enzymes

Secondaryg anti-oxidants taken with food

OH 0, Oy Hy0O,

Free radicals

Szinglef oxigén O, > KO
& Catalase
10, SOD | Glutation 4 electrons
© F 4 ATP
3 g J g ) More than 90% of thexygen is
0= 0, —p— ]-[‘(J__,.{_.'OH —— 10 used by the breathing chain of
f L3 it Y it no 3 it the  mitochondrion,  where
' v A\ : \ oxygen acts as the final electron
." i . \ \ acceptor in the aerobic
1 NO ‘-\ \ Y catabolism of glucose while ATP
.r' 4 R (O T . ‘-. IS produced.
. 1 ONOO- Szuperoxid- Hidrogén  Hidroxil gyok
f ! *. anion gvik  peroxid
[ MgV
monoxid Peroxinirit
avok

Smuperoxid kelstkezesenek

fobb forrasar NADH/NADPH oxidaz,
Xanfin oxidaz, Lipoxigeniz
Ciklooxigenaz, P-430-monooxigenaz
Mitokondrialis oxidativ foszforilacio
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Hypoxia, as signal

1. The first cell electric system that sustains redox pattern
2. Ths is regulated by the reactive oxygen and nitrogen

3. Oxygen is used by the mitochondrion and this redox system changes continuously as
a function of the demand

4. When the oxygen decreases a hypoxic redox signal is emitted

This signal effects

Gene expressionapoptosis, cell growth, cell adhesion, cheagis, a proteigprotein
interactions and the enzymatic functions, the angiogenesis, the immune processes, the
inflammation processes, the €&omeostasis, and the ion channels

Plasma
Nﬁ{P;H membrane
oxidase Phosphatases
.= JWSTﬂTS
0) «—
/ MAP kinases \

(Jene expression
HEO2 > HEO = pre

NF-xB
Etla.nscriplinn
aclors)

T

Redox status —— Enzyme activity
Phospholipases
(Aq, C. 1)
Y
Guanylyl lon channels
cyclase
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Free radicals in the nervousystem

ROS, RN&neurotransmitter, neuromodulator, signal molecule
- synaptic plasticity, memory formation
- formation of hippocampus memo
- stimulation of diencephalic dopamine neurons
- hypothalamus; stimulation of food intake

Regulationthe neurdransmitters act also as free radical captors

Where was it used up to now?

For example:
1 Treatment of tumours
1 Treatment of burns
1 Epithelisation of wounds

M Treatment of rheumatoid arthritis

To our health!
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THE EFFECT OF OXYGENISATION ON THE
BIOLOGIAL BEHAVIOUR OF NEOPLASMS
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The effect of oxygenisation on the biological behaviour
of neoplasms

Tumour growth needs an own vessel and blood supply network over a size of approximately
1 mm. This can be provided by either the already existing vesselse diost or the new

vessels that form as a result of the angiogenesis factor produced by tumour cells [2, 12, 40].
The blood supply of tumours is also supported by preformed, gap like spaces that can be

F2dzy R Y2y 3 LI NByOKeyYl ORI OXbyy¢yREaséiINBYyKRLFWEK

made up by tumour cells [38]. This newly forming vessel network, however, has structural
and functional differences that deviate from normal vessel characteristics such as:
aneurysms, missing or imperfect endothelial liningasalis membrane malformations, an
irregular, winding structure, arteriovenosis shunts, dead ends, contractile elements or the
lack of pharmacophysiological receptors etc. The above mentioned deviations result in an
irregular or slowed blood flow, a dimshed oxygen and nutrient supply accompanied by the
formation of hypoxic or anoxic areas. Tumour hypoxia was recognized and descriGedyby
and his colleaguesm 1953 [2]. Tumour hypoxia means that the partial oxygen pressure in
tumour cells falls undethe critical level of <7 Hgmm [40]. Research and clinical experience
of over the past 50 years have proved that solid, malignant, human tumours have hypoxic
areas of different sizes and oxygen content, which can affect the biological behaviour of
tumours. Hypoxia cannot be predicted on the basis of the clinicopathological stage of the
tumour, the histological structure or the location. Acute or chronic hypoxia activates several
factors that take part in the malignant progression [40]. On the basis of waatmentioned
above it is no wonder that tumours with spread multiplex hypoxic areas have proved to be
aggressive formations with rapid metastasis and proliferation [2, 24, 40]. We do not know
the rate of tumours with hypoxic areas as oxygen content isdedérmined in every case,
however, this value is estimated close to 30% [25, 26]. Hypoxia is stated to play a role in
tumour formation and malignantization as well [21]. Hypoxia regulates the survival
mechanism of tumour cells, gene expression, genons@bility and glucose metabolism [5,

7, 17, 34]. However, the fact that the reduced oxygen content of malignant tumours results
in intrinsic radie and chemoresistance is of more importance to us [1, 3, 13, 14, 18, 22, 27,
30].

Thus the success of radiand chemotherapy treatment for tumour patients also
depends on the oxygen content of the tumour in several cases. Based on literature data
relating to experiments and human tumours, oxygenation treatment for malignant tumours
has been applied for decades\a the radie and chemoresistance inhibiting effects of
oxygen have been also examined. A clear evidence of this is a common, international
SEFYAYLFGA2Y YIYSR a4/ h{¢ .mn 22NJAy3I DN dzLJ
radiooncological centres. Withithe frames of the above examination, the relationship
between hyperbaric oxygen and radiotherapy has been studied since 1999. The
summarization of the results was prepared in 2005 [30].
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In the present publication the following issues will be discussedthout
completeness:

- the effect of oxygen on tumour growth and progression;

- the relationship between hypoxia and radiosensitivity;

- the relationship between hypoxia and chemoresistance;

- therapeutic possibilities applied to terminate hypoxia; and at last;

- advantages and timeliness of adjuvant application of tumour oxygenation.

Discussion

The biological behaviour of tumours is affected by combined factors. The two most
important clinical parameters are the following: the first one is tumour aggressionhwhic
means rapid growth or an increased inclination to regional or distant metastasis; the second
one is the health and immunological state of the host. The biological behaviaur
aggression of tumours is determined by the oxygen level of the tumour @& 8 y SG A O a Y I LJ
at least to the same extent. Low oxygen level can inhibit energy producing and enzymatic
processes that play a basic role in cell metabolism [25, 26]. Several types of tumour hypoxia
are known. Systemic hypoxia can be caused by low oxygesiote of the blood as a result of
staying at a high altitude or having a kind of lung disease that reduces the breathing surface
of the lungs. Reduced oxygen transport capacity of the blood can be caused by
methemoglobin production as a result of carbon meaide intoxication. Due to the
generalized or localized reduction of perfusion, circulation or ischaematic hypoxia develops.
The deterioration of local diffusion conditions leads to diffusion hypoxia. Different types of
intoxications, cyanide intoxicatioatc. may lead to the inability of cells to use oxygen. The
oxygen level of the solid tumour is usually lower than that of the original tissue. The
deviation between the oxygen levels of different tumours is usually greater than between
intratumoral areasof partial oxygen saturation. The oxygenation of residive tumours is
usually lower than that of the relating primary tumour.

The Effect of Oxygen on Tumour Growth

Granowitz and his colleagu¢s6] proved by in vitro examinations that the proliferatiof o

cell cultures of primary and metastatic carcinomas immortalized by-KiRman mammary
adenocarcinoma cell line and papillomavirus E6 oncogene as well as the proliferation of
normal mammary gland epidermic cell cultures are significantly inhibited byerbgpc
oxygen (HBO) treatment which also causes an increased level of cell decay, and apopthosis
(programmed celbeath). The fact that oxygenation increases the level of apopthosis is
confirmed by several authors [15, 24, 28]. Previous examinations @ritnat HBO treatment
inhibits the proliferation of the cultured Burkitt lymphoma cells [42], the growth of induced
mouse fybrosarcoma in vitro, the growth of lung carcinoma induced in a rat model in vivo
[33, 37], and the proliferation of human prostatercenoma cells in vivo [27].
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HBO has a growth inhibiting effect on both normal cell cultures and benign as well as
malignant tumour cells. Thus the conclusion can be drawn that inhibition has no relationship
to carcinogenesis, but it has an effect on conséive, stable metabolism processes. It has
been stated that permanent hyperox@which means oxygen saturation over avera&gaso

has an antiproliferative effect, though to a smaller extent. The effect mechanism of
oxygenation produced on cell prolifaran is not cleared in details, however, it can be stated
that this effect is not transitory toxic but stabilizing and transmitted to soft tissues as well
though does not cause cell decay [16].

The Role of Hypoxia in Malignant Progression

Tumour progresion can be characterized by rapid growth, locally invasive spread, and
regional or distant metastases. The above processes often take place in a hypoxic or anoxic
microenvironment.

Due to the diminished oxygen supply of the parenchyma, the genetic matarns in the
dzy2dzNJ OStfa NS NBIdzZA I SR o0& (GKS GaKELREAL
factor that also has a fundamental effect on the transcription of genes playing an important
role in cell biology [9].

HIF1 is the heterodymer of i1-h Q@ (12 LI | AY Il G A0 NN Sk WI-LNR G R Y
h Oy ©S OKI NI} OGSNAT SR o0& 1ljdza Ol NBI Of-A2y (2
i A& AYRSLISYRSYyld FTNRY 2E&3Sy G Sydaordayyads aL yy 2KBSL.
nucleuswhere heterodymerization with HiE G {1 Sa LJ I OS {(Kdzi- F2 N¥YA
protein. HIFL connects to special hypoxic response elements located in the target genes

thus activating target genes transcription. These genes code for erythropoietin, soelaa

endothelial growth factor (VEGF), glicolitic enzymes, transferrin and other proteins [34, 43].

The enhanced oxygen demand of the rapidly proliferating tumour cells results in vascular
formation, i.e. angiogenesis in the tumour. The gene transomptof the two most
important angiogenesis stimulators and VEGF is activated byl.HBeside VEGF, HIF
regulates other proteins and receptors that take part in blood supply such as pteued
growth factor ¢cB (PDGB), VEGF receptdr, nitrate-oxide synthetase (iNOS) induced by
endothelinl, monocyta chemotactic protein, adrenomedullin and epidermal growth factor
(EGF). Tumour cells have a high level of glicolitic activity in the presence of oxygen as well.
Due to the decreasing oxygenation, glucose uncreases, thus ATP production is shifted
from oxidative phosphorilation to the direction of anaerobe glicolysis, which is regulated by
HIF1. HIF1 plays a role by means of activating the genes of glucose transporters-(GpLUT
and glicolitic enzymes éxokinase, aldolase, lactate dehydrogenase, pirwkataseM etc.).

By means of an increasing glucose decomposition capacityl Héfps the production of
precursors required for cell growth and provides ATP production even for lack of oxygen [25,
40]. k can be stated that HHE induces adaptation and adjustment possibilities by means of
vessel proliferation mediated by VEGF, and by regulation of the aexnherobe switchover

that supplies the energy demand of cells in hypoxic conditions as well.
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Besiae HIF1, other hypoxia regulated transcription factors also play a role in cell response.
bdzOft SI NJ ¢ .5 . % OXiZ NJ fodxX | OUALBlI SR FyR O2RSa
(interleukiné and 8, TNF" | Yy R 0O& 0P ®e)géh&syTOX Bas an angigenesis

and growth increasing effect and able to induce the genes of urokinase like plasminogenic
activators and matrix mettaloproteinas2[40].

Hypoxia also causes genomic changes in tumour cells. Malignant progression is a result of
the genomic changeand clonal selection. Point mutations, chromosome translocation and
gene duplication induced by hypoxia and consecutive ROS help metastasis. Hypoxia also
increases genomic instability by the following ways: inactivation of the suppressor genes
inhibiting metastasis, expression of oncogenes taking part in metastasis, expression of genes
coding for angiogenesis and growth factors, and formation of gene variants. On the other
hand, hypoxia has a selective pressure on tumour cells, thus inducing the protaachic
genomic adaptive metabolism processes and changes within the cells that help certain cell
lines survive even in hypoxic conditions. The above changes mean selective advantages
compared with non adaptive tumour cells. The cell progenies of adaptinguuroells
proliferate at an increasing rate forming the dominant cell population of the tumour after a
time. Local recurrences, metastasis tumours, radied chemoresistant cell populations are
made up by the above cells. Hypoxic clonal selection incsetisesurvival ability of tumour

cells and also causes apopthosis inhibition [20, 21, 24, 25].

The Relationship between Reoxygenation and Malignant Progression

Hypoxia may inhibit cell regeneration and cause mutation by increasing the number of
superoxide and reactive oxygen species. Reoxygenation also induces stress response genes,
the expression of apopthosis inhibiting heat schock protein and stress response transcription
factors (NKk-B) beside reactive oxygen species [25, 26].

The Relationship betwen Hypoxia and Therapy Resistance

Certain tumours hardly react to therapy and anticancer drugs, or weaker than it would be
optimal, which cannot be predicted.

According to literature, the reason for the above mentioned phenomenon is tumour
hypoxia, whoe mechanism has not been fully cleared so far.

The Relationship between Hypoxia and Radiotherapy

Hypoxia means a main issue of radiotherapy, as radiosensitivity progressively decreases with
a partial oxygen pressure lower than 7,5 Hgmm given withinttimour; according to other
sources the above value can be estimated betweer3@%Fgmm [22, 41]. Radioresistance is

a multifactoral result. Molecular oxygen within the cell increases DNA damages by means of
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oxygen free radicals, which are produced by thteraction of radiation and intracellular
water. In absence of oxygen, triple radiation dosage is needed in order to have the same
biological effect. Presumably, proteome and genome changes induced by hypoxia play a
fundamental role in radioresistance spilay on the basis of a decreased apoptotical
potential, by increasing the level of heat schock proteins [20, 22]. Insufficient radiotherapy
increases the rate of hypoxic cells in the tumour and inclination to metastases [19, 29].

More and more publicatios report on the success of HBO therapy applied as a treatment
for hypoxia [30]. Oxygenation is also used for radiosensitization in several institutes. Based
on the early success, 12 oncology centres started to study the relationship between
hyperbaric oxgen and radiotherapy within the frames of international researches. The
above examinations of randomized clinical studies starting in 1999 aimed at the
radiosensitizing effect of HBO in the following cases: residive cancer of flat epithelial,
glioblastomamultiforme, osteointegration of bone implants, and late complications of pelvis
radiation. Summarizations unanimously report on the significantly beneficial effect of
oxygenation [30]. Oxygenation applied before or during radiation significantly imprbees t
recurrence of cervix carcinomas and survival [29, 36, 41]. It has been stated that oxygenation
also has a beneficial effect on the disease process of head and neck tract carcinomas and the
complications of radiation [1, 11, 14, 18, 29]. Japanese exdiminsahave proved that
oxygenation decreases the inclination to recurrence of brain tumours and it also lengthens
the survival period [22].

Another advantage of oxygenation is that it makes possible to cure late chronic radiation
damages such as osteand chondronecrosis, chondronecrosis, proctitis, cystitis and pelvis
complications [19, 29, 30]. The beneficial effect of oxygenation was also stated in the case of
mammary cancer with soft part and osteonecrosis and carlymphoedema [22, 30]. On the
basis of vinat was written above it can be stated that oxygenation does not only have a main
effect on the success of radiotherapy but it can be considered as an important prognostical
factor as well [10].

The Relationship between Tumour Hypoxia and Chemoresistance

It has been proved that hypoxic tumours are often resistant to chemotherapy both in vitro
and in vivo. Hypoxia induced chemoresistance is based on a presumed multiplex mechanism.
Thus the inhibition of cell proliferation induced by hypoxia [17], as aglthe citotoxicity
reduced by hypoxia [1, 32] play a part in the display of resistance in the case of tumours
where acidosis is present in tissues due to the high level of glicolitic ratio. Furthermore,
hypoxic stress proteins, and the loss of apoptotjgatential also take part in the process,
which may lead to possible resistance to certain drugs [33].

Animal tests have stated that HBO also helps neovascularization of tumours, thus increasing
favourable microcirculation. Cisplatin together with oxyggan raised growth inhibition in
mouse ovarium carcinomas.-fiuorouralacil and HBO increased the chemoresistance of
sarcomal80 implants. The results listed above suggest that oxygenation increases the
resistance to alkilating agents. HBO and doxorubicgether showed a stronger cytolitic
effect than doxorubicin treatment alone; the number of lung metastases was also reduced
to a significant extent [1, 32, 33]. Oxygenation inhibits the growth of prostate carcinoma
cells and increases the sensitivity mticancer drugs. In the case of in vitro Burkitt
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lymphoma cells, HBO treatment with nitrogen mustard given at the same time resulted in a

high level of citotoxicity [1, 27]. It has been stated recently that tumour hypoxia considerably
changes the efficiezy of cytokins (interferon = (1 dzY2dz2ND YBEPORR &K &2 Y2 RA
activity of lymphokiractivated killer cells that is mediated by interlewH@r35].

The Relationship between Hypoxia and Photodynamic Treatment

Tumour cells are able to take up phgiihs in a selective way. Phorfyrins have a light
sensitizing effect. The cells with phorfyrin content are lit by laser light at the appropriate
wavelength. As a reaction to light effect, intracellular photochemical processes take place,
which increases t number of reactive oxygen molecules. During the process a great
amount of free radicals form and destroy the tumour cell by causing DNA and cell membrane
damage. The photodynamic effect is reduced or inhibited by lack of oxygen or in a
diminished state boxygenation [1, 6, 8].

Chemotherapy Drugs against Hypoxia

The research results relating to tumour hypoxia activated compounds that are, however,
free from systemic toxicity are promising.

Approximately 6 molecules have been developed that display tnti tumour effects on
hypoxic cells. One of them is Tirapamizine (TPZ), which causes DNA damage in tumour cells
by oxygen sensitive bioreduction. AQ4N tertidypxide-amin is a bioreductive agent that
produces its effect by two electron enzyme redoos with the participation of the
citochrome P45@8amily, and closely links to the DNA. Besides, it is an effective
topoisomerase Il inhibitor. The quantity of AQ4N decreases in the presence of oxygen. EOQ9 is
the natural product of mitomycin C and porfynicin, and falls within the quinon group. RH1

is also a quinon derivative and bioreductive agent. By means of the nitrogroup reduction of
CB1954 nitroaniline mustard due to hypoxia, mustard is activated [2]. These compounds can
produce their tumour inhibihg effects in hypoxic conditions as well.

Therapy Methods of Hypoxia Termination

In most cases, the HBO method is used for the oxygenation of tumourous and non
tumourous patients. The main point of the process is the inhalation of98¥8 oxygen gas,

at atmospheric pressure 1,5, for 10 minutes up to 2 hours in oxygen chamber, one or several
occasions, usually prior to radiation or chemotherapy infusion.

Direct inhalation from oxygen bottle is also widely used. In this case, the patient inhales
oxygenby means of a nasal mask. Another widely used application is the oxygen saturated
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water or drinking cure. Water is saturated in a special equipment by means of oxygen
perfusion. A new method provides oxygen saturation by the help of electrolisys, angsin th
case saturation remains stable for 14 months. Ozone has been also applied successfully for
oxygenation, however, only the ozone that is produced by nitrogen oxide free oxygen is
suitable for treatment purposes. The application of ozone cannot be corgidas a
common practice at the moment [31].

Oxygen gets into the tumour tissue by means of direct diffusion or haemoglobin/ serum
mediation. It gets into tumour cells located within a diffusion distance of 200 micron from
the vessels of the tumour or thieost. That is the reason why the oxygenation treatment of
anaemic patients is not always successful. Based on what was stated above, anaemia in
tumour patients decreases the tumour inhibiting effect of oxygenation as a rule. In the case
of water or drinkirg cure treatment, however, carcinomas on body surface or localized on
the gastrointestinal channel can produce their radioresistance, chemoresistance or growth
inhibiting effect in anaemic patients as well [4]. Erythropoietin is the common treatment for
tumour anaemia. This treatment might increase tumour cells oxygenation independent
from haemoglobin level as well. The effect of recombinant human erythropoietin was
examined by means of studies of cell lines and xenografts derived from human epidermoid
and colorectalis carcinomas, and the following was stated: tumour vessels were enlargened,
and the chemotherapeutic and tumour inhibiting effect eflGorouracil increased in tumour
xenografts [39].

The rate of oxygenation and the partial pressure of oxymethe tumour can be precisely
determined by placing electrodes into the tumours [12, 25, 26]. In the case of cervix
carcinoma, an oxygen level lower than 10 Hgmm means hypoxia [20, 21, 22]. Hypoxic state
can be also used as a prognostic parameter as hgpoervix, head and neck carcinoma
cases have proved to have shorter survival periods that are statistically significant, and to be
chemao and radioresistant [17, 18, 20, 21, 23]. On the contrary, tumour growth was not
possible to stop by means of oxygeiwst [19, 21]. The oxygen level of an expectable
radioresistance was determined by Cox regression analysis (< 2,5 Hgmm). The above oxygen
tension is lower than 7 Hgmm used for hypoxia description [25]. Examinations suggest that
hypoxic threshold values falifferent tumour types may vary to some extent.

Comments and Recommendations

In several cancer research centres worldwigand also in the form of international €o
operationsg examinations have been carried out on the significance of tumour hypdsia, i
effect on the biological behaviour of tumours as well as on the reduction of +audhd
chemoresistance. Besides, special tumour inhibiting drugs affecting the target tissue of
hypoxic tumour cells have been developed and tested.

To my knowledge, wiih the frames of the Hungarian oncotherapy, the tumour inhibiting or
radio- and chemoresistance reducing effect of oxygenation has not been studied on great
population in special institutes so far. There might be several, partly presumed reasons for
thead 2 @S YSYydA2ySR FFLOGY 2yS 2F GKSasS YA3IAKI
non traditional, adjuvant treatments beside classical methods; the lack of knowledge about
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the new method or underevaluation of the results might be an explanation as tivelhigh

price of the equipment required for the oxygen treatment may also play a role, and the
same relates to high operation costs, which suggests, there must be financial obstacles as
well to widespreading this non invasive, effective, relatively cheapd practically
complication free method.

It seems reasonable to carry out examinations in properly prepared special institeten

in the form of ceoperation- on great tumour population relating to the therapeutic effects
of tumour oxygenation ands role in surmounting radicand chemoresistance in order to
provide a more effective treatment system for tumour patients.

The motivation for the preparation of the present publication was my personal worries
about tumour patients including a persortehgedy.

Special Thanks to
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2004 Examination of the effects of high
oxygen content wa ter on tumor cells

During our experiments we examined the encumbering effects on tumour cells of
oxygenated water, that is KQN water, with mice tumour lines.

Growing of cell lines

We used 2 cell lines (H59, LELT" 0 Ay 2 dzNJ S E LIS NR Yii§nérit, &vidile theK S | p d
LLF - A& | [SéAad [dzy3d (Gdzy2dzNJ tAyS gAGK | adn
R20dzyYSyidl A2y 2y AdGa RSLIRaAlARAYmtritReSsoldEidmB ¢ (1 K S
weadded smE: 2F C/{ 6DL./ ho0 n ofgmMtanine and welgfewthe/ R H o 1

tumour cells for 410 days in it for the purpose of the experiments.

Faal e

We determined the number of the tumour cells withetlaid of the following material
(3-(4,5dymethyl thiazok2 ¢yl ¢2-5-diphenyltetrazoliumbromide) assay. The measurement

is based on the phenomenon that the in living cells the tetrazolium ring breaks off from the
light yellow MTT and as a result dark blue formazan crystals form, which are not permeable
for the cell membrane, so they accumudawithin the living cells. . Consequently the number

of the living cells is directly proportional to the amount of the formazan derivant. The colour
blue can be detected after the solubilization of the cell membrane with colorimetry. The
result that is theextinction can be read by the ELISA reader at the wave length of 550 nm.
The measured extinction is directly proportional to the number of the cells. We demonstrate
the extinction in our experimental results.

The order of the experiments was the follown

sd® ¢KS O2dzyuAy3a 2F OSttaz RSUSNWAYLILGAZ2Y 27
pates.

Cd® hy (GKS AYRAOFIGSR RIFéa GKS GNBIFIYSyld 2N OK
. O {F YL Ay 3" andH da Sftér the KaBsplantation

D. Measuremenbf the extinction of the treated and untreated groups with the aid of MTT
assay. The decrease of the extinction value shows the encumbering effect of the high
oxygen content water (OGV) on tumour cells.

Y ~vb I .sv!b 21¢9w
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The experiments performed

Experiment 1.

In the first experiment we transplanted ifumour cells to a plate with 24 holes. We mixed
the nutritive solution with the oxygenated water in different concentrate. We treated the
control group with the appropriate amount of distilled wat&¥.e determined every time the
oxygen content of the water and recorded it in a table.

We assessed the results of the experiment on tfeaéd 7" days with the aid of the MTT
assay.

Experiment 1The effect of OGV on the tumour cells

(OGV = high oxygenment water, DV = distilled water) 3 treatments on the 1st, 3rd and
days, assessment on the 6th day

Groups | No. | extinction No.| encumb| extinction No.| encumbering Date of Date of
of of cells ering of cells treatment the
trans % assessme
plant % nt
No. of ed
cases | qjis Oxygen
content of
33 the water
Type of cell
" -59 " -59 LLT - LLT -
1. MU 0,932 0,629 6" day
Control
2.40% | mnu 0,822 11,8 0,222 64,7 1.129,1% 6" day
oGV
4. 124,5%
5.130,4%
3.80% | mnuy 0,513 44,9 0,082 86,8 1.129,1% 6" day
oGV
4.124,5%
5.130,4%
4.20% | ™My 0,289 69 0,067 90,46 1.129,1% 6" day
oGV
4. 124,5%
5.130,4%
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The FCS content of the nutritive solution was 10% initially, and then it was changed to 5% on
the 39 day

Experiment 2The effect of OGV on the growth of tumour cells
Treatments on the &, 2%, 39, 4th and 5thdays, Assessment on th& day
Groups No. of | extinctio | encumberin | extinctio | encumberin Date of Date of
transpla| n No. of g n No. of g treatment the
nted cells cells assessme
cells % % nt
No. of cases
Oxygen
33 content of
the water
Type of cells
"-59 "-59 LLF - LLF -
1. Control MAaw| 2,000 1,800 - 7" day
2.40% OGV| wMnw| 1,341 33% 0,366 81,4% 1.129,1% 7" day
4.124,5%
5.130,4%
6.116,5%
3.80% OGV| mnw| 0,531 73,5% 0,00 100% 1.129,1% 7" day
4.124,5%
5.130,4%
6.116,5%
4.20% OGV| mnw| 0,219 89,1% 0,00 100% 1.129,1% 7" day
4.124,5%
5.130,4%
6.116,5%
The FCS content of the nutritive solution was 10%, we changed it to 5% ofi dag 3

It is apparent from the % experiment that 3 and 4 OGV treatments decreased the tumour
cell count signifiantly; it encumbered the growth of the tumour cells with aboutB00%.
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Experiment 2.

In the second experiment we transplanted*tQmour cells to a plate with 24 holes in a
nutritive solution with an FCS content of 5%. We carried out the experimentilarly to

the second one; on the 2 and 3% days following the transplantation. So we started the
treatments one day later than in the first experiment. We determined every time the oxygen
content of the water and recorded it in the table.

We assessed thresults of the experiment on the"@and 7" days with the aid of the MTT
assay.

Experiment 2 The effect of OGV on the growth of tumour cells (OGV = high ox
content water, DV= distilled water)
Treatments on the ¥ and 39 days
Groups No. of extinction | encumberin | extincti | encumberin Date of Date of
transplant No. of g on No. g treatment the
ed cells cells of cells assessme
% % nt
No. of
caes Oxygen
content of
33 the water
Type of cells
"-59 "-59 LLF - LLF -
1. Control MAw| 0244 - 0,317 - 6" day
DV
2. 40% MW 0,105 57% 0,140 56% 2.119,8% | 6" day
oGV
3.113,7%
3. 80% M T W 0,102 58,2% 0,146 54% 2.119,8% | 6" day
oGV
3.113,7%
4.20% M T W 0,097 60,7% 0,165 48% 2.119,8% | 6" day
oGV
3.113,7%
The FCS content of the solution was 5%, started the treatments on the day followir
the transplantation
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The second experiment shows that even the two OGV treatments started on the second day
prevented the growth of the tumour cells with about-50%.

Experiment 3.

In the third experiment wecompared the effect of the oxygenated water (OGV) and the
boiled oxygenated water (FOGV). We transplantetitd®our cells to a plate with 24 holes

in a nutritive solution with an FCS content of 5%. We carried out the experiment similarly to
the second onewith the difference, that we carried out the experiment on th& and 3°

days following the transplantation. So we started the treatments one day later than in the
previous experiments. We determined every time the oxygen content of the water and
recorced it in the table.

We assessed the results of the experiment on thely with the aid of the MTT assay.

Experiment 2 The effect of OGV on the growth of tumour cells (OGV = high oX
content water, DV= distilled water)
Treatments on the ¥ and 39 days
Groups No. of extinction No.| encumberin Date of treatment Date of the
transplant of cells g assessment
ed cells
%
No. of Oxygen content of the
cases water
6-6
LLF - LLF -
Control M W 0,440 6" day
DV
80% FOG M LW 0,456 0% 6" day
80% OGV M W 0,316 28,2% 2.119,8% 6" day
3.113,7%
20% OGV 0,290 33% 2.119,8% 6" day
3.113,7%
40% OGV 0,157 79,1% 2.119,8% 6" day
3.113,7%

In the third experiment te OGV exerted encumbering effect to the tumour cells even during
the first two treatments, while the FOGV did not exert any effect on the proliferation of the
tumour cells.

To sum up the above we can conclude thia high oxygen content water decreasesth
tumour cell count in every cases.
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If the oxygen content of the water is higher and the number of the treatments is bigger the
preventive effect is stronger. (Experiment 1, Figure 1.2)

Figurel. Encumbering effect of the high oxygen content water on tiln@our cells in 4
treatments

The % of the oxygenated water in the nutritive solution after 3,4 treatments against the MTT
extinction cell No.

25
2 :
\ —— H59
15 ~@— LLT-HH
— — H59
L s LLT-HH
05 \’
0
Contrd y E:nEDb+ D= HmrE: D=

The preventive effect can be seen well with a microscope. (fidtu

Figure 1. The effect of the high oxygen content water on the growth of the tumour cells
(OGV) (upper row control, 2 bottom rows treated)

Figure 2. The encumbering effect of the oxygenated water on the tumour cells

The % of the OGV in the nutritivelstion after 2 treatments against the MTT extinction cell
No.

035
03
025 -

02 -
0,15 [ -
0.1 o r—e
0,05 -

O |

kontroll 40% 80% 20% | —e—Hse
oGv oGV OGV = uTH
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The boiled water (FOGV) does not have an encumbering effect, so the preventive effect is in
connection with the oxygen content of the water (experiment 3, figure 3).

The effect of FOGV and3dY on the tumour cells

@ LLT-HH

wONTR FOGY oGV & oGy 0 oGV &

Figure 3. The effect of FOGV and OGV on the tumour cell growth

The level of the preventive effect is can be seen on figure 4.

Demonstration of the incumbering effect of OGV on the tumour cells in %

1100
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160
40
20

L L

Pt
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1 treatment 2 treatments 3 teatments

Figure 4. Demonstration of the incumbering effect of OGV on the tumour cells in terms of
the number of treatments

Page35/ 183



Literature consulted

1, Pal, K., Kopper, 1., Lapis, K.Increased metastatic capacity of Lewis Lung cells by in vivo
selection procedure. Invasion and Motastasis, 3, 174-182, 1983,

2, Timar, 1., Kopper. L., Pal, K., Lapis,K.: Ultrastructure of Experimental Liver Metastasis
Derived from Intrasplenically Growing Primary Tumor. Clinical and Experimental Metastases. |,
341-347.1983

3, Pal, K., Kopper, L., Lapis, K.: Chemotherapeutic sensitivity of liver metastises, from
intrasplenically growing Lewis Lung tumor, Clinical and Experimental Metastases, 1, 341-
347,1983

4, Pal, K., Kopper, L., Timdr, J., Rajnal, J,, Lapis, K Comparstive stidy on Lewis Lung tumor
lines with "low" and "high" metastatic capacity |, Growth rate morphology and response to
mocrophages. Invasion and Metastasis, 5, 159-169. |98,

S, Pal, K., Timdr, )., Kopper, 1, Lapis, K : Comparative study of chemosensitivity of differently
metastasizing LLT lines, In: Treatment of Metastasis: Problems and Prospects  Proceedings.
Fds.K Hellmann, S.A. Eccles, 175-178, 1985,

Budapest, 21.12004.

RNJ tt f

candidate

YEGFEAY

Page36/ 183



Kﬂ@\UN

2007 - Changes of registered,
psycho-physiologi cal parameters by
drinking n+! 15. 6h xAOAO xEOE
concentration

Yt NRf& . NBil=X 5 {00

Expert of industrial law defence and medical electronic instruments
26 Gubacsi Road, Budapest16D7

06 20 475 5155

bretzkarl@hotmd.com

Page37/ 183



CHANGES OF REGISTEREYCHOHYSIOLOGICAL PARAMEW {
A WATER WITH HIGHYI3EN CONCENTRATION

5 WL!bbYELSD D o

s

INTRODUCTION

Our earlier observations showed that oxygen saturation increases measurably by
drinking a water with high oxygen condeattion, kaqun. This way an idea presents itself that
similar effects in terms of other physiological parameters could be the subject of the
examination.

Purpose of this work is to examine reaction time, forces, cardiologic parameters and stress
indexes inan objective way by continuous drinking of 0:¥25 litres of Kaqun, a water with
high oxgen concentration, in approximateone hour.

METHODOLOGY

Those people involved in the examination

Participants: 7 women, 4 men and 1 teenage (boy), average agea49.
Used instruments and installations

WS YSI &dzZNBR GKS 2Ee@3Sy &l GdzNY A2y 6AGK GKS
joint-stock company (Budapest). This machine displays pulse rate per minute in addition to
the parameter in dispute.

We registeredi KS OK2AO0S NBIFOGA2Yy GAYS ¢hysidogiaalt a4 &8 OK z
measuring system after enough time to practice. We made the measurements on the left

and right hand as well. We registered the individual averages and deviations with ms
decomposiy | YR a! ¢ YR a. ¢ (@LIS Yradali{1Sao

H yR LINSdaaAy3a F2NOS& 6SNB YSIadz2NBER o0& GKS at
adapter. The display provided results in newton in a numerical form and a graph. We
measured the pressing forces in the left and thédatigand as well.

Cardial parameters were registered by Vicardio machine. This machine provides the heart
condition index (in O to 5 scale), stress index (in 0 to 100% scale) and pulse rate per minute.
In addition to this listed default values the machinged a thorough numerical analysis from
digitalized data of ECG signal.

CC¢ lylfearas LISNA2R GAYS KAAG2ANIY |yR t2AY

Measuring cycles followed each other by approximately 1,5 hours, which means that in this
time periods we made theneasurements as far as possible.

To measure reaction time we used 2 x 20 stimuli in pseudostochastic order.

During the measure of force we adjusted the grasping and pressing adapter to the size of the
hand.
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In Vicardio measurements we used 4 electrode®ohy 1t K2 Sy Qa GNAIF y3If So
RESULTS

Measuring results were overviewed in 4 tablesclicdéable summarizes a measuriggcle
and links to measuring time.

Table 1 is complete, the others include empty columns as well. Such way of evaluation can
also be objective itve put the first three lines of table 3 into the place of the missing first
three lines of table 2.

The analysis is empirical and not experimental because the conditions of the experiment
presented only this possibility.

DISCUSSION

Drinking Kaqun was symavith measurements and complied with principle of graduation
and moderation. Analysis of the results presents possibility to the following statements.

Bloodoxygen saturation index increased on average after drinking Kaqun till the second
measuring cyclethen 2 or 3 hours later it dropped in a smaller degree. With analyzing the
data of the people one at a time we see that after drinking results of 8 people improved, in 4
cases it did not change and nobody's results became worse.

After drinking Kaqun theeaction time dropped (improved) by approximetly 13 ms on
average in the right hand till the second cycle. In the left hand the improvement is more
expressed, notably 33 ms.

With analysing the size of the forces we can establish that 1,5 hours passedirfitang
Kagun we measured 54 N improvement in the right hand and 35 N improvement in the left
hand compared with the average result of the first measurement.

There was not drinking of Kaqun between the second and third cycle and the results of force
measuement slowly dropped back into the start value in a remarkable way.

On the one hand, the result shows the duration of the effect of Kaqun, on the other hand it
shows the reliability of measuring result.

Getting tired might have played an important part @hanges of Vicardio values. In this
measurement the motivation does not affect the result.

For summary it can establish that it would be practical to increase the number of
participants. Based on the results, reached by the smaller number of participaetsms to

be obvious the measurable, in certain cases a significant improvement of oxygen saturation,
reaction time and forces.

Budapest, 21st May 2007
5N . NBGT Yt !

Scientific advisor
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The PsychdJK @ aA2f 23A0Ff SF¥FFSOGa 2F (GKS KAIK h- . D
cure and bath

1st part
Introduction

The results of earlier examinatiormiggested that the consumption of the high oxygen
content kagun water results in an increase in the oxygen saturation. On behalf of the

/| SYGNR2Y 1dzy3t NAlF [GR® 68 KI @S SEFYAYSR (KS
we agreed on.

The aim of thistudy is to examine objectively the oxygen saturation, the reaction time, the
exertion of forces, the blood pressure, the data can be derived from the ECG, the stress
index and the standing stability

during the continuous consumption of the high oxygentemt Kaqun water and before and
after a simultaneous Kaqun bath.

We performed the measurements in the Kerepes Kaqun Gold Klub on 26th May 2007.
Methodology
The persons taking part in the measurement

The participants6 women and 4 men. Their average age37.8 years.

The tools and instruments used

28 YSIadaNBR GKS 2Ee3aSy al GdzNI GA2y 6AGK GKS
the commissioner and manufactured by the Innomed Rt. (Budapest). This instrument beside
the mentioned parameter can alsasglay the pulse per minute count.

2S NBIAAGSNBR (GKS OK2A0S NBIFIOGAZ2Y (GAYS GAll
psychephysiological measuring instrument. We did the measurements on both left hand

and right hand. We registered the individual aveB S&> (KS RSGAlIGA2yas |
GeLS YAadlriSaod a!é¢ Gel)s YAailul1S 200dz2NE 6KSYy
FYR a. ¢ GeLlS Aa GKS YAaadalrl1S 6KSy GKS OK2AO0S

¢CKS IANALILAYI F2NOS 2F GKS KI sidasuning iastrumént 4 dzNB R
with the aid of a special adapter. The screen showed the data in both numerical and diagram
format. We measured the gripping force of both the left and right hand.

We registered the cardiologic data with the Vicargo instrument. Theument is the
property of the Energy Lab. Technology, Hamburg. The instrument provides the parameter
of the state of the heart (scale of®), the stress index (scale ofl00 % ), and the pulse per
minute count. Besides these parameters it performs a plex calculation on the basis of

the digitalized data of the ECG. Among them there are the FFT analysis, the time of period
KA&dG23aINIY YR GKS t2AYyOFNB RAFINFYOD
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The measurement periods followed each other in case of each participant in 1,2 hours.
(length ofintervals)

We applied 2x20 stimuli in measuring the reaction time.

We adjusted the hand@ NR&A LILJA Yy 3 | RF LJG SNI {2
the gripping force.

We did the Vicardio measurements with 4 electrodes, and we applied the EgrtHayout.

We examined the standing stability with the stabilometer instrument consisting of a force
measuring platform, an amplifier, a micro computer and a Laptop.

We measured the blood pressure with the OMRON automatic instrument being the property
of the commissioner.

The temperature of the Kaqun bath was’@8and the time interval was 50 minutes.

The target fluid intake was-% dl during the measurement.

The abbreviations used in the tables:

02 sat.

RT right
RT left

RT dev.
Force right
Force left
Cardio
Stress
Pulse

Ro. I.

Ro. Il.

Blood pressure

Oxygen saturation %

reaction time ms (wh the right hand)

reaction time ms (with the left hand)

Deviation of the reaction time ms (st. dev.)

gripping hand force (with the right hand)

gripping hand force (with the left hand)

the parameter of thesate of the heart on a scale of3)(5 is the best)
stress index, on a scale ofl00% (it is suitable under 35 %)

the (average) pulse per minute count

the measurement value of the standing stability in the Romberg test .
the radius ofthe characteristic circle in mm, (the smaller the better
value) the measurement takes place with open eyes

the measurement value of the standing stability in the Romberg test .
the radius of the characteristic circle in mm, (the smaller the better
value) the measurement takes place with closed eyes.

in this slot there are two values for the systole and diastole values.
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Results

The results of the measurements can be seen in Tables 1.a/ and b/. The data groups marked
with the letters a/ and b/ summarizes the results of the two measurement cycles, and
related to the time schedule of the measurement.

Discussion

The examination of the biological effect mechanism of the high oxygen content Kaqun water
was not in the scope of this styd

The time consumption of the measurement of the high number of parameters lengthened
the measurement cycle considerably, so it can be defended, that we in a few cases
registered the results in the descending branch of the diagrams showing the effeitts of
Kaqun water.

We should note that the practice and the motivation can affect the results in certain
parameters. In case of measuring the reaction time (1) practice, several repetition can
improve the results. The operation of the answer button can b&noiged. In case of the

force measurement (2) the result also can be improved in a smaller degree with choosing the
best way of holding. This can be achieved through several attempts. In both cases the degree
of concentration is also an important factor.

The motivation of the participant in case of the standing stability measurement (3) also can
play an important role. This effect, however, is small in extent. In order to eliminate these
factors affecting the results in small extents of the first two meament activities
mentioned above (2,3) we made the participants perform enough practice exercises before
the measurements.

In case of the Vicardio, the measurement of oxygen saturation and blood pressure these
factors play hardly any role if the conditioothe measurement are prepared well before.

The parameter measuring the oxygen saturation after using Kaqun water was higher by an
average of 1.2 %. Analysing the results of the participants one by one we see that after
O2yadzYLIiA2y vy LiSédkoRe/did Qot dhdhgedmidithére wa¥ ddcrease in one
case only. As during the measurement the level of oxygen saturation changes continuously,
to assign the results to the actual level would be only possible with measuring the oxygen
saturation continuasly, but it was not feasible technically, as we had only one
measurement instrument.

The average decrease of the reaction time (improvement) is 22 ms operating the answer
button with the right hand after Kaqun water consumption. There was an improvement i
OFLrasS 2F y LISNER2ya YR (GKSNB g1 a4 RSOftAYyS 2yfze
button with the left hand there was improvement in 6 cases and decline in 2 cases. The
average improvement was 7.5 ms.
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In case of analysing the force exertion eeperienced an increase of 54 N with the right
hand and 35 N with the left hand compared with the first control measurements.

1'd FT2N) 0KS +AO0FNRA2 NBadzZ Ga FFraGdAa3adzsS Oly 2y
parameter decreased by a small amount @fil4. It is notable that the average stress
decreased from 22,4% to 16.8%, so it improved. The same tendency can be traced in case of

the pulse, the average pulse count decreased by 6 pulses per minute.

In the Romberg test we measured a 14% better resithh open eyes, and with closed eyes
the performance decreased by 7.8 %.

After the Kaqun treatment the blood pressure decreased by 2 %, although after the bath the
reverse result would not be surprising either.

The measurement of several parameters wasetioonsuming and seemingly it was tiring for
some of the participants. The increase in the number of participants and the decrease in the
number of parameters measured could improve the measurement results.

We can conclude that in the empirical measuremesaaductedwe experiencedavourable
effects The registered, mostly encouraging results can be the result of several factors.
Among them there ishe favourable effect of the high oxygen content Kaqun wadigrthe
increase in the oxygen saturation.

Budaest, 3f' May 2007

Signatures of:
5NX . NBdGT Yt
Doctor of the Hungarian Academy of Sciences

Expert of Industrial Law Protection

Dr. Szalay Katalin

Physician, Recreation Manager

5wd ¢CAKIYyeA W
Doctor of the Hungarian Academy of Sciences

Professorand head of department
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The PsychdJK@ aA2f 23A0Ff SF¥FFSOGa 2F (GKS KAIK h- . D
cure and bath

2nd part

Introduction

hy o0SKIfFT 2F GKS /SYyiUNR2Y | dzy3t NAI hptheR® 4 S
participants but the same method. We again measured the physiological parameters settled
in our agreement.

The aim of this study is to examine objectively the oxygen saturation, the reaction time, the
exertion of forces, the blood pressure, thetdacan be derived from the ECG, the stress
index and the standing stabilitguring the continuous consumption of the high oxygen
content Kaqun water and before and after a simultaneous Kaqun bath.

We performed the measurements in the Rehabilitation Ceofréhe St. Stephen Hospital on
1st June 2007.

METHODOLOGY
The persons taking part in the measurement

The participants4 women and 6 men. Their average age is : 38.8 years.

The tools and instruments used

28 YSIFad2NBR (GKS 2Ee3Sy &I XiyAl NAZFy B Ad &A ViK S |
the commissioner and manufactured by the Innomed Rt. (Budapest). This instrument beside
the mentioned parameter can also display the pulse per minute count.

2S5 NBIAAGSNBR GKS OK2A0S NBIDIgYy 8RSSREXTS
psychophysiological measuring instrument, after a suitably long practice. We did the
measurements on both left hand and right hand. We registered the individual averages, the
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RSOAIFIGA2yas yR (KS ao! ¢ mistgkdocaurs wheriitie lpiSticipaatd G I { S
RAR y20G NBIFIOG G2 GKS adAYdzZ dzas yR ao. ¢ GelLIS
¢CKS IANRALILAYI F2NOS 2F GKS KIFIYR ¢l & YSI adz2NBR
with the aid of a special adapter. The scresfrowed the data in both numerical and diagram

format. We measured the gripping force of both the left and right hand.

We registered the cardiologic data with the Vicargo instrument. The instrument is
manufactured by and the property of the Energy Lab.hfetogy, Hamburg. The instrument

provides the parameter of the state of the heart (scale €5)0the stress index (scale of 0

100 % ), and the pulse per minute count. Besides these parameters it performs a complex
calculation on the basis of the digitad data of the ECG. Among them there are the FFT
FylFrftearas GKS GAYS 2F LISNA2R KAad23aNrY FyR 0

The measurement periods followed each other in case of each participant in 1,2 hours.
(length of intervals)

We applied 2x20 stimuli in measng the reaction time.

We adjusted the handd NA LILJA Y 3 | RFLIGSNI 2 GKS aAl S 27F (K
the gripping force.

We did the Vicardio measurements with 4 electrodes, and we applied the Einthoven layout.

We examined the standing stabilityith the stabilometer instrument consisting of a force
measuring platform, an amplifier, a micro computer and a Laptop.

We measured the blood pressure with the OMRON automatic instrument being the property
of the commissioner.

The temperature of the Kaqumath was 38C and the time interval was 50 minutes.
The target fluid intake was-5 dl during the measurement.

The abbreviations used in Tablel

02 sat. Oxygen saturation %

RT right reaction time ms (with the right hand)

RT left reaction time ms (withthe left hand)

RT dev. Deviation of the reaction time ms (st. dev.)

Force right gripping hand force (with the right hand)

Force left gripping hand force (with the left hand)

Cardio the parameter of the sate of the heart on a scale € (b is the begt
Stress stress index, on a scale ofl00% (it is suitable under 35 %)

Pulse the (average) pulse per minute count
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Ro. I. the measurement value of the standing stability in the Romberg test .
the radius of the characteristic circle in mm, (the smaller bwedter
value) the measurement takes place with open eyes

Ro. Il. the measurement value of the standing stability in the Romberg test .
the radius of the characteristic circle in mm, (the smaller the better
value) the measurement takes place with closedsye

Blood pressure in this slot there are two values for the systole and diastole values.

RESULTS

The results of the measurements can be seen in Tables 1.a/ and b/. The data groups marked
with the letters a/ and b/ summarizes the results of the two measoent cycles, and
related to the time schedule of the measurement.

DISCUSSION

The examination of the biological effect mechanism of the high oxygen content Kaqun water
was not in the scope of this study.

The time consumption of the measurement of the higumber of parameters lengthened

the measurement cycle considerably, so it can be defended, that we in a few cases
registered the results in the descending branch of the diagrams showing the effects of the
Kaqun water.

We also considered in this measuremieserial that the practice and the motivation can
affect the performance in certain parameters. In case of measuring the reaction time (1)
practice, several repetition can improve the results. The operation of the answer button can
be optimised. Thus, welongated the measurement cycle in a way that the faulty answers
disappeared practically and the speed of reaction did not seem to change any more.

In case of the force measurement (2) the result also can be improved in a smaller degree
with choosing the bst way of holding. This can be achieved through several attempts before
the measurement. In both cases the degree of concentration is also an important factor.

The motivation of the participant in case of the standing stability measurement (3) also can
play an important role.

We paid attention to eliminate the factors affecting unfavourably the objectivity of the
measurement regarding the above parameters 1,2 and 3.

In case of the Vicardio registration, the Oxycard measurement and the blood pressure the
above mentioned disturbing factors play hardly any role if the conditions of the
measurement are prepared well before.
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The parameter measuring the oxygen saturation after using Kaqun water was higher by an
average of 0.5 % at the time of the second measuweein Analysing the results of the

LI NOAOALI yiGa 2yS o0& 2yS ¢S 4SS GKIFG | FGSNI O2
not change and there was decrease in two cases only.

We must note here that the consumption because of the long cycles also wagagdal in
time in this measurement serial.

In the second measurement serial compared to the first, the average decrease of the
reaction time (improvement) is 20 ms operating the answer button with the right hand after

Kaqun water consumption. We must notere, that the result was a week before 22 ms,

which is a very similar value. There was an improvement in case of 8 persons and there was
RSOfAYS 2yfeé Ay H LISNER2YyaQ NBadzZz tad 2KSy (K!
was improvement in 7 casesd decline in 3 cases. The average improvement was 16.2 ms.

In case of analysing the force exertion compared to the results of the first measurement
serial we experienced an increase of 19.4 N with the right hand and 20.4 N with the left
hand.

As for thex A OF NRA2 NBadzZ Ga FFdiA3adzS O02dz R 2yfeé L
parameter improved by a small amount of 0.09. The average stress index decreased from

HO X yss G2 Mo a2 A0 AYLINROGSRI AAYAfnmeNI & (32
tendency can be traced in case of the pulse, although the decrease of the average pulse
count was minimal.

In the Romberg test we measured a 4.5% worse result with open eyes, and with closed eyes
the performance decreased by 7.8 %. As we did this &t the participants said after
several hors of active eoperation they were very tired.

After the Kaqun treatment the blood pressure decreased by 5.7 % (systole) and increased by
2.3 % (diastole)

The measurement of several parameters was time consulmyseemingly it was tiring for
some of the participants. The increase in the number of participants and the decrease in the
number of parameters measured could improve the measurement results.

Page48/ 183



We can conclude that in the empirical measurements conduatedxperiencedavourable
effects

As a matter of fact, the results were repeated, they confirmed the improvement in terms of
the parameters regarding which we expected positive effects. The registered, mostly
encouraging results can be the result of seldactors. Among them there tke favourable
effect of the high oxygen content Kaqun wat®r the increase in the oxygen saturation.

Budapest, & June 2007

Signatures of:

5NX . NBdGT Yt
Doctor of the Hungarian Academy of Sciences

Expert of Industal Law Protection

Dr. Szalay Katalin

Physician, Recreation Manager
5wd ¢CAKFYyeA W

Doctor of the Hungarian Academy of Sciences

Professor and head of department
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Report

The effect of KAQUNvater on the immune parameers of healthy volunteers

Budapest
2009

Report
The effect of KAQUMWater on the immune parameters of healthy volunteers

Antecedents

Y'v!b 1 !bD#wL! [dR® o6umnn YSNBLISaz {1106l Rat
blridA2ylFf LyadAdGgdziS 2F / KSYAOILE {IFSGdekbL/ {0
in contract no. GOKEI60/2009 to test the immune effects of KAQUN water = Qavod

healthy volunteers at the Department of Cytogenetics and Immunology of NICS. Kaqun is a
special water with high oxygen content, suitable for use in the form of drinking water or
bathing. In our study we examined the effect of 21 days of bathing amkidg on the

immune parameters of healthy volunteers. The end points measured were: qualitative and
guantitative blood counts, the ratio of lymphocyte populations, lymphocyte activation and

the oxidative burst of neutrophil granulocytes. The measuremevdse carried out on the

first day before the start of the treatment (0 point) and on th& 85" and 2f! days.

The theoretical basis of immunology tests

Immunetoxicology examines the damaging/modifying effects caused by exposure at the
workplace, envobnment or therapy on the immune system. Its task is to detect and assess
the modifying factors affecting the immune system especially from the aspect of their effect
on human health. An immune response may be elicited when the immune system is the
passivetarget of a chemical agent or when the chemical, as an antigen, triggers a specific
response. In consequence of the complexity of the immune system the chemical agents have
a broad target of attack. They can affect the development, maturation, division,
differentiation and function of cells, or modify the regulation of the immune system.

The immunology tests were carried out on peripheral blood samples. Blood cells consist of
red blood cellgerythrocytes),white blood cell§leukocytes) andglatelets (thrombocytes).
The volume ratio of blood cells in the blood is characterized byémeatocritvalue.

Erythrocytes are formed in the bone marrow, their development takes abebtdays, while
their nucleic acid content gradually degrades, and mature red dloslls do not have a
nucleus. The blood of an adult contains an average of 4'8x1@rythrocytes (for women
the average is about 4,5x30/ |, for men it is somewhat higher, 5x¥0/ ). During
maturation erythrocytes synthesize hemoglobin molecuigbkijch are able to carry oxygen.
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The average litfspan of erythrocytes is 120 days, and they are degraded in the spleen and
liver. More than 99% of the blood cells are erythrocytes.

White blood celldave an important role in the defence mechanisms of Huely. Blood
contains an average of 9x10l white blood cells, but 40 x 18/ | is also within the normal
range. There are 3 main types of leukocytgsnulocytes, monocytes and lymphocytg&
75 % of leukocytes of a healthy person are granulocyt@g52% are lymphocytes and®2%
are monocytes.

The horseshoe shaped nucleus of immature granulochomes lobed as they mature.
Another characteristic feature is the presence of large quantities of granules in the
cytoplasmg the biologically active ntarial stored within them has a very important role in

the development of inflammation and allergic reactions. Timeutrophil, basophiland
eosinophil granulocytegan be distinguished on the basis of their histological staining
properties. Most of the gmaulocytes areneutrophils(3-6 x 13/ I). Since their half life in the
circulation is short, (generally ~6 hours), they are produced in large quantities every day.
They are the basis of cellular protection against infection, and can enter the tissugen |
guantities. In the course of bacterial or fungal infection the neutrophil granulocytes
phagocytose and destroy the pathogens. The intracellular killing of pathogens is achieved by
oxygenindependent enzymes (lysosomal elastase, lysosime) and oxdggeEmdent
enzymatic systems (principally NADBXidase). The activated phagocytic cells produce
antimicrobial reactive radicals, so called reactive oxygen intermediates (ROI) in a reaction
named oxidative burst.

Under normal conditions the number ebsinopliisis far less in the circulation (:%0 x 18

/); they are mostly found in the mucous membranes of the respiratory, urinary, and
intestinal tract participating in the protection against parasites. The number of eosinophils
circulating in the vasculaystem increases in the case of allergic reactions. bEsephils
similarly to mast cells, contain heparin, histamine and other inflammatory mediators in their
granules. Their number is low (<1 x®10), they are important because they mediate
immediatetype hypersensitivity and anaphylactic reactions.

Normally thelymphocytecount is in the range of 1-8.5 x 18/1, and their importance lies in
mediating the adaptive immune response. They are relatively small cells, their round shaped
nucleus fills thecytoplasm almost completely. Lymphocytes are classified into 3 main
groups:T lymphocytesre responsible fothe so called cellular immune response, wiile
lymphocytesare responsible for the humoral immune response, and the production of
antibodies. The\K cellsill virus infected or cancerous cells.

Monocytesmake up abouP-9 % of the white blood cells-@ x 16 /1), their nucleus is large,
kidney or bean shaped. They originate from the bone marrow, they then enter the
circulation where they spend alit 72 hours, and then pass through the blood vessel wall
and change intaissue macrophaged heir activation is initiated by lymphokines secreted by

T lymphocytes, and as a result they become able to phagocytose foreign matter such as
bacteria, and to reease a number of inflammatory mediators (e.g. prostaglasit)in

Platelets thrombocyteskre cytoplasmic fragments of megakaryocytes surrounded by a cell
membrane; they do not have a nucleus. Their size is approximat&lgn2. When leaving
the bloodstrean or encountering damaged endothelial walls they are activated and play an
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important role in blood coagulation. The average thrombocyte count is 3'k/lGbut a
value in the range of 1¢&.0 x 108"/l is normal.

The immune system has an evolutionarllgl, nonspecific arm which reacts immediately
upon infection. Its most important elements are macrophages, granulocytes, NK cells and
the complement system. Macrophages agdanulocyteshave an important role in the
phagocytosis of pathogens and foreigarficles, whileNK cellsdestroy virusinfected and
cancerous cells. The pathogen organisms that enter the body first meet tuislled innate
immune system. Built on this, is the specific (antigen specific) adaptive immune system,
which reacts slowly rfi days) when first meeting the antigen, but has an immunologic
memory; therefore it works fast and efficiently in the case of a second infection. T and B
lymphocytes are the cells of the adaptive immune system. During the adaptive immune
responsecytotoxic T (Tc)cells are generated which are able to destroy the pathogens
directly (cellular immune response), aBdlymphocyteswhich produce antibodies (humoral
immune reaction). The presence lélper T lymphocytegdh)is essential for the division and
differentiation of the T and B cells. Cedlll interactions and cytokines produced by
leukocytes have an important role in the regulation of the immune response.

A number of molecules, "markers" appear on the surface of lymphocytes and with their help
the lymphocyte populations can be distinguished from each other. These markers have been
classified into groups, and each marker has been given a CD (Cluster of Differentiation)
number. The basic lymphocyte populations (T, B, NK cells) can be defined witlarkelis:

T lymphocytegxpress CD3 (CD3+ cell®)per T cellalso express CD4 (CD4+/CD3+ cells),
cytotoxic T cellexpress CD8 besides CD3 (CD8+/CD3+ cells). Immature T cells express both
the CD4, and the CD8 molecules (CD4+/CD8+ @liginphocytegan be characterized by

the CD19 cell surface antigen (CD19+cealIK) cellhave CD56 surface molecules, but do not
express CD3, therefore they are characterized as CD56+6el3 CD25 (2 receptor) and

CD71 (transferrin receptor) surface antigenswwat be detected on resting lymphocytes,
they are expressed when the lymphocytes are activated (e.g. by an antigen). Therefore these
surface molecules can be used to detect the activation of lymphocytes.

Immunotoxic materials can affect different immunarpameters; therefore we have adjusted

our measurements to characterize different functions. This is important, because the change
in one parameter or another is not suitable to characterize the general condition of the
immune system, conclusions can onlg drawn from changes in the data pattern. We
characterized the immune status of the studied subjects by measuring characteristics of
white blood cells gained from peripheral blood. Qualitative and quantitative blood count
was determined, and immune phengyg was used to determine lymphocyte
subpopulations and the CD25-@R) and CD71 (transferrin receptor) activation antigens
expressed on lymphocytes with the aid of monoclonal antibodies produced against cell
surface molecules.

Innate immunity was charaerized with the help of a functional test: the killing capacity of
white blood cells was determined by measuring the production of reactive oxygen
intermediates (ROI) of granulocytes.
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Test procedure
Selection of healthy volunteers

The selection of 3Mealthy volunteers (15 women, 15 men) was carried out by KAQUN
| ' bD#wL! YTFid 9EOfdzAA2Y ONARGSNRI Ay (GKAA
use of any kind of drugs, and smoking, because these could affect immune parameters.
The participats were informed about the purpose and the course of the study, and they
signed aDeclaration of Agreemerdonfirming that they had received information about the
study and that their participation was voluntary.

ad

Duration of the study and the procedure:

The examined persons patrticipated in a 21 day bathing and water drinking treatment. The
participants bathed once a day in the morning in individual bathtubs filled wittC3®ater
containing stable oxygen, for a maximum of 50 minutes per occasion. @ater drinking
cure consisted of drinking 1.5 liter Kaqun drinking water every day in parallel with the baths.
The bathing cure followed the standards established aKlaqun Health Program Service.

The 21 days Kaqun bathing and the parallel water drinkiegtment was divided into 4
groups, because only-g persons could be examined in a single day. All four groups started
on the first week, the first on Monday, the second on Tuesday, the third on Wednesday and
the fourth on Thursday. The participants tife first group were always examined on
Monday, the second on Tuesday and so on, see table below.

15 week 2" week 3% week A" week

day 1  blooday 8  Dblooiday 15 blooday 21 bloo

sampling beforsampling aftesampling aftesampling afte
Monday £'group  treatment treatment treatment treatment

day 1  blooday 8  blooidday 15 blooday 21 bloo

sampling beforsampling aftesampling aftesampling afte
Tuesday ?' group  treatment treatment treatment treatment

day 1  blooday 8  blooidday 15 blooday 21 bloo

samplirg beforésampling  aftesampling  aftesampling  afte
Wednesday 3group treatment treatment treatment treatment

day 1  blooday 8  blooiday 15 blooday 21 bloo

sampling beforsampling aftesampling aftesampling afte
Thursday & group treatment treatment treatment treatment
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Methods:

Blood sampling:

Blood sampling at the site: day 1 before the bathp{int), then on days 8, 15, and 21 after
the bath during the same part of the day. The blood samples were taken from theakubit
vein of the examined persons in sitting position, under sterile conditions with venipunction.
Standard 3 ml sterile vacuum blood sampling tubes containingcaaijulant were used for
blood sampling. One 3 ml tube with EDTA -@athgulant for determinig the qualitative and
guantitative blood count, one 3 ml tube with heparin for the immunology tests. The blood
samples were given unigue identifiers marked on the blood sampling tubes.

The following tests were carried out on the blood samples:

1) Quaitative and quantitative blood count

The qualitative and quantitative blood count was carried out with an automated analyser in

GKS o0f22R &l YLX AYy3a fF02NXG2NE 2F hacCL o. Ll L

Determined parameters:
- WBC leukocyte count,

-abs LY, abMO, abs NEUTR, abs EO: the absolute humber of lymphocytes, monocytes,
neutrophil and eosinophil granulocytes

-LY %, MO %, NEUTR %, EO %, BA %: percentile distribution of lymphocytes, monocytes,
neutrophil eosinophit and basophil granulocytes

- RBC rd blood cell count,

- Hb concentration of hemoglobin in the blood,

- HTK hematocrit,

- MCV mean cell volume,

- MCHC mean corpuscular hemoglobin concentration,
- RDWCV red blood cell distribution width

- MCH mean cell hemoglobin,

- Thrombocyte count

2) Determination of immune parameters

Method:

The subpopulations and activation of circulating lymphocytes were determined by immune
phenotyping, using flow cytometry. Heparinized whole blood was used for the
measurement. The surface markers of peripherainphocytes were measured with

fluorescent labelled monoclonal antibodies in a flow cytofluorimeter. The surface antigens
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examined were: CD3 {Cell receptor), CD4 and CD8ddll careceptors), CD19 (Bell co
receptor), CD25 (interleuki@ receptor), CD4%orotein-tirosine-phosphatase, pan leukocyte
marker), CD56 (neural cell adhesion moleculescBiKmarker), CD71 (transferrin receptor).
Using 3 and 4 colour staining the following antibody combinations were used: (1}FKID25

| CD8PE / CD®erCP / CDAPC; (2) CD5BITC / CDBerCP / CD4BPC; and (3) CDHATC

/ CD3PerCP / CD18PC. Standard forward and side scatter gating combined with CD45 was
used to separate leukocyte populations and to set the lymphocyte gate. The lymphocyte
subpopulations of thedonors (T lymphocyte, helper T, cytotoxic T, B lymphocyte and NK
cell) were determined with the aid of cell markers. CD25 and CD71 surface antigens were
used to determine the activation of lymphocytes.

Determined parameters:

- Ly, Mo, Neu, Eos: percem@ of lymphocytes, monocytes, neutrophdnd eosinophil
granulocytes

- Total T, T helper, T cytotoxic, Immature T, B cellc&lK percentage of T lymphocytes,
cytotoxic and helper T lymphocytes, immature T lymphocytes, B lymphocytes acdllslK
within lymphocytes

- Th/Tc: The ratio of helper and cytotoxic T lymphocytes

- Activated T: percentage of CD252Ikeceptor) activation antigen carrying T cells within the
T cells
- Activated Th: percentage of CD25 activation antigen molecule carrying helpelisT c
within the helper T cells
- Activated Tc: percentage of CD25 activation antigen expressing cytotoxic T lymphocytes
within the cytotoxic T lymphocytes
- CD71 positive T: percentage of CD71 (transferrin receptor) molecule carrying T cells
within the Tcells
- CD71 positive B: percentage of CD71 (transferrin receptor) molecule carrying B cells
within the B cells
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3) Oxidative burst of neutrophil granulocytes

The production of reactive oxygen intermediates (ROI) which is directly proportional with
the klling potential of white blood cells was measured with the aid of Bursttest

Ot KF320dzNEGT O 1AGP bSdziNPLIKAE 3ANI ydzZ 20e(Sa
oxygen intermediates, which oxidize the fluorogenic substrate. The quantity of oxidized
subgrate is proportional to the production of reactive oxygen radicals. Heparinized whole

blood was used, and the measurement was carried out on a flow cytometer. We measured
the quantity of oxidized substrate in the control and the stimulated samples, and

determined the percentage of ROI producing cells. The activation stimuli; 1) fMLP
chemotactic peptide (weak stimulus). 2) E. coli opsonized with antibody, which stimulates
through the Fc receptors that recognize the constant part of the antibody (particulate

stimulus) 3) PMA (phorbahyristitacetate), which transports signals through protein kinase

C (strong stimulus)

Determined parameters:

Production of readte oxygen intermediates (ROI)

Control, fMLP, E. coli, PMA: ROI production in unstimulated ssnmnd samples
stimulated with fMLP, E. coli, and PMA

Percent of ROI producing cells
Control, fMLP, E. coli, PMA: Percent of ROI producing cells in unstimulated samples, and
samples stimulated with fMLP, E. coli, and PMA

Statistical analysis:

Stude/ (i Qa -tltdlst wdkRised for the group level statistical evaluation of the results, the
level of significance was set at p<0.05.
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Results and conclusions

1) Qualitative and quantitative blood count

The group results of qualitative and quantitaiwlood counts are shown itable 1,the
individual results irtable 2.No significant change was observed for the group average of
white blood cell count in any of the groups. Individually both increased and decreased
leukocyte counts could be observedrig the three weeks of the study. No change was
observed for the group average of lymphocyte counts. On the other hand a statistically
significant decrease was observed in the group average of monocyte counts during the
treatment in all three groups. In em the count decreased after the first and second week of
treatment, while the change was not significant after the third week compared to the 0
point. At the individual level the monocyte count does not change or a slight decrease can
be observed. In methe group average of neutrophil granulocyte count increases after the
second and third week of treatment. At the individual level generally an increase can be
detected, but in a few cases a reduction was observed during the three weeks of the study.
The eainophil count decreased for the whole group by the second and third week; in the
case of men the reduction was present already after the first week. There was no significant
change in the group average for women. Individually no change could be obsdyued a

the uncertainty of the measurement.

The percentage of white blood cells shows a similar change to that of the absolute numbers.
The percent of monocytes decreased at the group level for all three groups already after the
first week of treatment. Fuher change was not observed. The percent of neurophils
increased for the whole group and for men after the second week of treatment, the percent
of eosinophils decreased in the whole group and in men already after the first week of the
treatment.

At the group level there were no changes in the red blood cell count and hemoglobin
content. After the second week of the treatment a slight decrease in hemocrit was observed
for the whole group. The average volume of erythrocytes (MCV) showed a very slight
deaease by the second week, therefore the hemoglobin concentration for one erythrocyte
(MCH) and the average hemoglobin concentration of the erythrocytes (MCHC) increased to a
small extent.

A statistically significant increase in the group average ofntiiracyte count was observed
after two and three weeks of treatment both for the whole group and in men. Examining the
individual results, the subjects usually did not show large changes in the thrombocyte count,
and the thrombocyte count always remained kit the normal range.

Biologically significant change was not observed in the qualitative and quantitative blood
count either at group or individual level.
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2) Determination of immune parameters

The measurements carried out with the flow cytometer guced very similar results to
those carried out with the automated analyser regarding the percentile distribution of
lymphocytes, monocytes, neutrophdnd eosinophil granulocytes. This can be considered as
the internal control of the measurements.

The goup averages of immune parameters are showraible 3,the individual results in
table 4.The percentage of monocytes decreases at group level for the whole group and for
men by the second week of the treatment. At the same time the percentage of neutroph
granulocytes increases at group level for the whole group and for men by the second week
of the treatment. The percent of eosinophils decreases in the whole group from the first
week of the treatment, and in the case of men by the second week of thanrent the
decrease is significant. In women the above parameters do not change significantly. In the
course of the treatment the ratio of leukocytes changes statistically, which could be
indicative, but the changes are so small that probably no physadbgnportance can be
attached to them.

No significant changes were observed in the percentage of total T cells, helper T cells,
immature T cells and B lymphocytes. The ratio of helper and cytotoxic cells did not change
(Th/Tc) either. In the case of méme ratio of cytotoxic T cells showed a small, but significant
reduction after the third week of the treatment. The percentage of-¢¢Ks increased
significantly after the second week of the treatment both for the whole group and for
women. In men an imease was observed, but due to the large deviations in individual
results, the change was not significant statistically. Individually, in general either there was
no change or an increase was observed during the three weeks of the study. Although the
ratio of cytotoxic T lymphocytes showed a significant decrease, at the individual level the
changes were so small, that a physiological effect cannot be expected. Relatively bigger
changes (increase) were observed in the ratio ofddks at the individual levecompared to

the 0 point, which may have a functional impact: more NK cells are available to kill virally
infected or cancerous cells.

The percentage of activated (CD25+) T lymphocytes increased by the second and third week
in the whole group and in me At the individual level there is either no change or an
increase can be observed, but in a few cases the percentage of activated T cells decreased in
the three weeks of the study. The percentage of activated (CD25+) helper T cells increased
for the whok group by the second week of the treatment. In general individually there is
either no change or an increase can be observed. The percentage of activated (CD25+)
cytotoxic T cells increased significantly after the third week in the case of men. Thesacrea

in the expression of the CD25 cell surface molecule indicates the activation of T
lymphocytes. These results indicate the intensification of the cellular immune response.

The percentage of transferrin receptor positive (CD71+) T lymphocytes did nogeha
during the treatment. The percentage of B lymphocytes expressing transferrin receptors
(CD71+) decreased significantly by the second week in the whole group, and by the third
week this value returned to the original level. The individual data show sudarge
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distribution both individually and intrandividually that a biologically relevant conclusion
cannot be drawn from these data.

Among the examined persons, there was a man whose percentage of B lymphocytes was
well below the reference value. Theference range for B lymphocytes is-28%. The B cell
LISNOSyGlF3asS 2F (KS LISNBE2Y AYRAOIFIGSR -&9%v oXvoo
during the period of the study. The white blood cell count and the absolute lymphocyte
count did not decrease, ltithe percentage lymphocytes was low measured with both test
methods, and the percent of B lymphocytes was extremely low. The B cell count (data
calculated with the aid of the absolute number of lymphocytes and the percentage of B cells)

was at least one mer of magnitude less than in the case of the other subjects. His data

were not included in the statistical analysis of immune parameters, as in our opinion they
would have falsified the data.

On the 1%' of June 2009 the blood sample of the personcoded p o6 L &G Dty . SNBA
to such an extent from the values measured during the three other occasions regarding
certain parameters (percentage of lymphocytes measured both with the automated
instrument and flow cytometer, percentage of helper T anddgik§) that his data measured

on 15.06.2009 were omitted from the group level evaluation of the immune parameters.

3) Killing capacity of neutrophil granulocytes (production of reactive oxygen intermediates
oxidative burst)

The group averages for the prodion of reactive oxygen intermediates of neutrophil
granulocytes are shown itable 5,the individual results irtable 6. The reactive oxygen
intermediate production (ROI) of neutrophil granulocytes increased significantly in all three
groups from the firsweek of the treatment in the fMLP and PMA stimulated samples, and
from the second week in the samples stimulated with E. coli. Individually, in general an
increase was observed in ROI production, though in the samples stimulated with E. coli and
PMA a derease relative to the O point was observed for certain individuals after the first
week.

The percentage of ROI producing cells increased significantly in all three groups from the
first week and this is also true at the individual level.

The increase in® production, and the fact that more cells respond to stimulation, result in
the increased killing potential (bactericidal effect) of neurophil granulocytes.
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Summary

1. No biologically significant changes were observed in the qualitative and quasatitddod
count either at group level or individual level during the 21 days of Kaqun treatment.

2. The percentage of N¢ells showed a statistically significant increase, and the individual
changes (increase) relative to the 0 point were bigger, which heye a functional
impact, namely that more NK cells are available to kill virus infected and cancerous cells.

3. A nonspecific activation of T lymphocytes (indicated by the increase in the expression of
the CD25 cell surface antigen) could be detectestspmably caused by the Kaqun
treatment, indicating the increased activity of the cellular immune response.

4. Characteristically the value of several parameters changed significantly by the second
week of treatment and during the third week the valuetloé parameter remained at the
same level, or the change levelled to its original value (percent of neurophils, monocytes,
activated (CD25+) T cells, activated (CD25+) helper T cells and CD71+ B cells). This
suggests that two weeks treatment is the mosteefive for the change in immune
parameters and after that the reaction of the body to the treatment decreases, that is,
the effect cannot be boosted.

5. The increase of the production of reactive oxygen intermediates both at group level and
at the level ¢ the individuals results in the intensification of the killing potential of
neurophil granulocytes.

28" of September 2009

5NI ' YYE . AL

Head of department
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Report on the examination of KAQUN oxygen-OEAE xAOQOAO60 OI 1T A ET O
species generation in in vitro system

YI'v!b 1ldzy3t NAF YFiGP yR GKS 5SLINIYSYyld 27F {
Research Institute concluded a research contract for the exaimmatf KAQUN oxygerch

water in order to assess whether the clinically tested beneficial effect of the water stated for

the immune system that could be supported by assessing the immunological parameters of
volunteers may be evidenced at any basic l@fehe mechanisms or not. For this purpose

we examined KAQUN oxyglh OK 41 6 SNNna STFFSOG SESNODA&SR
reactive oxygen species generation in a purposefully selected in vitro system, which may be
important in vivo for influencing apoptic systems. We also examined how the different

effects exercised on wateg heat effect, nitrogen and carbon dioxide ringeinfluence

Y'v!b 61 GSNRa STFSOG 2y LISNRBREARS LINRRAzOGAZYy @

The performed examinations, their results as well as the conclusions ttlfrom them
will be presented below, and also a recommendation for further reasonable examinations
will be given.

The applied examination method

Horse radish peroxidaseperoxideg benzidine system
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The principle of the method

Horse radish peroxidasproduces reactive oxygen species from peroxide. This converts
benzidine into a colourful product with kinoid structure. The change of colour concentration
may be photometrically measured at 620 nm. Thus the systeoeing a highly sensitive
procedure- is suitable for detecting reactive oxygen species. By the use of this method it can
be assessed whether oxygeiech water increases the quantity of reactive oxygen species in
the system or not. Peroxidase first reduces molecular oxygen solved in the enghevater

to peroxide, then thus produces a greater quantity of reactive oxygen species from the
increased peroxide in the system.

This method may also be used for measuring antioxidant capacity. The presence of an
antioxidant, e.g. ascorbic acid, polipta, or uric acid inhibits the formation of the colour.

Description of the process
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Reagats

1) Horse radish peroxidase 9000 U/I
Benzidine HCI Hoo xXY2ft Kkt

NaCl 155 mmol/l

2) Carbamide peroxide, stabilized 2.5 mmol/l

For the examinations we prepared liophilized reagent 1) which was solved in 10 cm3-oxygen

free orgpoor, ionexchanged waterThe solution is stable at a temperature between + 2 and

b y ¢/ F2NI u 6SS14az FYyR 0Sis6SSy b mMp YR &t

carbamide peroxide which was solved in 100 cm3 oxyfgss or ¢poor water. The solution

is stable at atemperaturé SG6SSy b H YR b y ¢/ F2NIwm 8SS]

Measured samples:H nn xf Y! v!ib g GSNJ
Hnn xf Y!v!b gF0GSNIo62AftSR F2NJ mn YA
Han k&t Y!v!b éF0GSNI NAYaSR gAGK yAGN
Han Xt Y!v!b 6FGSNI NAyaSR gA0GK OF Nb
Hnn xf-fred BrREdS, Jonexchanged water contto
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Measuring equipment: LKB bXis spectrophotometer
1 cm3 narrow cuvette
¢ SYLISNI GdzNBY wHp c/

We carried out the measurements in the method that 1 cm3 of reagent 1) was added to 200

xf al YL S: (GKS &l YLX S 461 a&a K2Y23SyaAd SHRRbn kS y?
reagent 2). Absorbance and its change were immediately measured for 3 minutes.
Absorbance intensity was proportional to the quantity of the produced reactive oxygen
species. Intensity measured in control water was considered 100%, the iytensasured

in KAQUN water samples was compared to this.

Results and their evaluation

Examination results are represented by the attached Tables 1 and 2, and Figures 1 and 2.
Based on the results it can be clearly concluded that in the applied in vitrensyst KAQUN

oxygenrich water a reactive species concentration showing the maximum may be reached

in 10 seconds, whereas in the control water this process is slow, showing significantly lower
maximum. The produced reactive oxygen has short life. The dseremeasured in
comparison to the control is resulted by the fact that the oxygeh water allows an

increase in peroxide quantity according to the reaction outlined above. We also examined
GKSGKSNI Y!'vIib gl GSNRa STTSOi0s okgoOilNdgéndattieé,d LIS NI
or to the effect of rinsing with nitrogen, carbon dioxide or boiling. From the data in Table 2

the following decreases can be assessed: 6.4% in a bottle open for 5 days, 4.7% for rinsing
with nitrogen, 6.6% for rinsing with carbathioxide, and 49.9% for boiling for 10 minutes.

Boiling caused the greatest decrease of efficiency, which is naturally no surprise as the
oxygen content of water increases at cooling, and decreases at heating. Whereas at a
GSYLISNF §dzZNB 2F n3 c2 E&Y3 A YArYy mailpa 2t SR Ay wMmF
8.5 mg. KAQUN water contains-28 mg oxygen per dma3, which is 6 to 8 times higher than
average oxygen content.

The reaction applied in in vitro system also happens the same way in the cell system as both
peroxide generation from molecular oxygen and substrate oxidation take place in the cell
wall while reactive oxygen is produced. Here NADH also participates in the reaction. In
perfect systems there is a balance in these processes. The lack of reactyen especies
means a problem similar to their permanent overproduction causing oxidative stress state.
The extremely quick reactive oxygen increase measured in in vitro system allows the
hypothesis that adding the appropriate quantity of oxyg&h waterin in vitro conditions
might lead to a quick production of greater quantity of OH species in the Fenton (Haber
Weiss) reaction. It is known that several publications deal with the topic that the
intracellular oxidative state, reactive oxygen species (R@§)t play an important role in
apoptosis.

Programmed cell death is of high importance in the development of roalti living
organisms and in the operation of the immune system. A great part of physiological cell
death takes place by means of apoptosisd it is a basic part of the differentiation of both
animal and plant tissues. During experiments it became clear that in the development of
high order organisms cell death leads to the formation of different organs, organ systems
and parts of the body, dsides it plays a role in eliminating different structures used in
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certain development phases that are not needed any longer. Apoptosis is indisputably
important in the formation of the immune system. The development of T and B lymphocytes
is a complex preess. During the generation of the ever renewing lymphocyte stock there
will always be clones that are unable to work or are autoagressive. These need to be
removed from the operating lymphocytes. This removal is of high importance so that they
can functia efficiently. Clones will be destroyed by means of the apoptosis mechanism. By
this method the organism prevents autoimmune reactions acting against own cells. The
disorders occurring in the control of the apoptotic system may lead to the generation of
several diseases, mentioning just a few: autoimmune diseases, immune deficiency
syndrome, rheumathoid arthritis, etc. The normal function of apoptosis is essential for
wound healing as well.

Apoptosis is started and controlled by cell signals. The discusdiadhe complicated
apoptotic cascade may not be the subject of the present report. As reactive oxygen species
play an important role in this mechanism, in the sense of the above outlined processes
KAQUN oxygerich waterc if it can provide a higher conn&ation of molecular oxygen at

cell levelg may have an effect on the starting of the noperating apoptosis, or on the
increasing of the reduced apoptosis. All this can have a beneficial effect on certain diseases.
It is evidenced that for example in@sed apoptosis have a favourable effect on
rheumathoid arthritis. The clinical effects evidenced so far by KAQUN water can probably be
explained by the stimulation exercised on the apoptotic process as well. The results of the
examinations performed in dérent cell lines by using the water can be interpreted
similarly.

Recommendations for further examinations

The experiment results presented in our report prove that KAQUN oxgigerwater is able

to increase the quantity of peroxide and reactive oxygeecses in in vitro peroxidase
peroxide system. These experiments should be repeated in cell lines where apoptotic
cascade only works weakly or it does not work at all. This means first of all the grade of
apoptosis must be measured in the cell line. Salveell populations are suitable for these
examinations. It is obvious to use tumour cell lines as in these the catalase linked to the
membrane protects

the tumour cells from apoptosis induced by intracellular ROS. This takes place in a way that
catalasedecomposes peroxide very efficiently thus preventing the Fenton (HAbess)
reaction in which the OH species giving apoptotic signal are generated. In the lack of
peroxide, HOCI synthesis will also be inhibited, which is also an apoptotic signal, which
means the tumour cell is in catalase protection. The inhibition of catalase leads to the
intracellular signalisation of ROS. Thus the quantity of the produced peroxide is accumulated
and Fenton (Habeweiss) reaction and the generation of HOCI take plad¢ectwproduces
reactive oxygen species.

The examination of KAQUN oxygech water in cell system will probably result the fact that
the quantity of the peroxide produced in the method as presented in this regavhich

may be reached by dosing GOX (glecogydase), HRP (horse radish peroxidase), and MPO
(mieloperoxidasey, exceeds the effect of catalase and starts the apoptotic cascade through
the Fenton (HabeWeiss) and HOCI. This can be evidenced by measuring the extent of
apoptosis.
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In in vivo conditins the question is what molecular oxygen concentration may be provided
constantly from the oxygenich water at cell level.
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1.PRINGI! [ Lb+x9{ ¢LD! ¢hwQ{ 59/ [!w! ¢Lhb

| the undersigned hereby declare that the toxicity examination titled Citotoxicity
examination of Kagun water in HepG2 cells (with examination numbeC€T2XL0) was
carried out in compliance with the regulations of OECIihdipyles of Good Laboratory
Practice (ENV/MC/CHEM(98)17) at the Molecular and Cell Biological Department of the
Department of Research for Chemical Safety of the National Institute of Chemical Safety
(OKBI).

The examination was carried out based on therdes titled Biological evaluation of medical
devices Part 5: Tests for citotoxicitg: vitro methods (ISO 10993: 1992), MSZ EN 30993
5:1998; Biological evaluation of medical devices Part 12: Sample preparation and reference
materials (ISO 109982: 2007, MSZ EN 109982:2008.

The examination was carried out according to Standard Operations Regulations ef OKBI
KBKRVISBO.

The Closing Report is based on correct examination data and the obtained results are in
compliance with the content of the Closing Repo

Budapest, 20/12/2010 (illegible signature)
Dr. Zsuzsanna Kocsis
Principal Investigator

QUALITY ASSURANCE DECLARATION

Title of examination: Citotoxicity examination of Kaqun water in HepG2 cells

Number of examination: GEZTOXL0

The examination toolplace observing the (ENV/MC/CHEM(98)17) Guidelines of OECD and
Y2 ® K H AN NFEM Joint Decrea)od theaMinistry of Health and Ministry of Agriculture
FYR wdzNJ} f 5S@St2LISyld 2y GAYLIX SYSydAy3 I yR

The examination anclosing Report were audited by the Quality Control Group of -OKBI
KBKF. The data published in the Closing Report as well as the methods and procedures
applied in the examination reflect the raw data.
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Dates of Examination phases Report dates
checking
Principal GLP
Investigator ~management
04/11/2010 Draft examination plan 1 04/11/2010 04/11/2010
04/11/2010 Final examination plan 04/11/2010 -
10/11/2010 Treatment 10/11/2010 -
12/11/2010 Measuring optical density 12/11/2010 -
17-20/12/2010 Draft Closig Report 1 20/12/2010  20/12/2010
12/10/2010 Closing Report 20/12/2010 -
Budapest, 20/12/2010 (illegible signature)
5N at NIl Y2@t Oa
Head of Quality Control Group
2. SUMMARY
Title of | Citotoxicity examination of Kaqun water in HepG2 cells
examination:
Examination Kaqgun water for bathing
material:
Examination | Without dilution

concentrations:

Examined Citotoxicity
parameter:

Method: MTT assay
Exposition 24 hours
time:

Result negative
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Result of the citotoxicity examination

Measurement results Pant-reduction | Evaluation
%

Average Standard deviation
Positive control | 0.047 0.005 27.16 Positive
DMEM with| 0.189 0.024 109.2 Negative
Kaqun water
DMEM with| 0.185 0.021 106.9 Negative
ultra-pure water
DMEM 0.173 0.031 100 Negative

3. Summary

In the given experimental conditions Kaqun water did not reduce the number of viable cells
compared to the untreated control group.

Kaqun water does not have any citotoxic effect.

4. GENERAL INFORMATION

4.1. Title of examination

Citotoxicity examination of Kaguwater in HepG2 cells

4.2. Aim of examination

The aim of the examination is to assess the citotoxicity causing effect of Kaqun water.
4.3. Method of examination

The citotoxicity examination was carried out in compliance with the standards titled
Biologica evaluation of medical devices Part 5: Tests for citotoxigityitro methods (ISO

109935: 1992), MSZ EN 309931998; Biological evaluation of medical devices Part 12:
Sample preparation and reference materials (ISO 1a992007), MSZ EN 10993:2@8.

¢KS SEFYAYLGA2Yy G221 LXIOS 206aSNBFyMoini KS NB
Decree of the Ministry of Health and Ministry of Agriculture and Rural Development on
GAYLX SYSYyGAy3 FyR OKSO(Ay3a 3JA22R | 0dNI G2 NE
Laboratory Practice (ENV/MC/CHEM(98)17), and of OECD The Application of the Principles of
GLP to the in vitro Studies (ENV/IM/Mono(2004)26).

4.4. Place of examination

National Institute of Chemical Safety

Department of Research for Chemical Safdtjecular and Cell biological Department
Mndc . dzZRFLISG&G> DettA gid H
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4.5. Sponsor
YI'v!b | !'bD#wL! YSNB&A]{SRSEtYA YTFio
3

HmMnn YSNBLSaz allol Rat

l dz K2 NAASR NBLINBaSyidldA@SY 5N DedzZ I {SoSaide
Semmelveis Medical University

1097 Budape$~z bl 38 @t N* R GSNJ H®

5. EXAMINATION AND CONTROL MATERIALS

5.1. Chemical and physical properties of the examination material

Name: Kaqun water, for bathing
Manufacturer: YIljdzy | dzy3t NAI YT
Delivered quantity: 2x15]1

Manufacturing number:  25/10/2010
CAS numbekr
Number of analytical certificate: Kerepes (2010/K/2192)

Number of microbiological inspection: 1-12982010

Colour: water clear, colourless
Smell; without smell
Storage conditions: at room temperature

Safety regulations: -

Expiry date: 08/10/2011

5.1.1. Stability examination

No stability examination was carried out for Kagqun water.

5.2. Control materials and solvent

5.2.1. Culture liquid

bl YSY 5dz 6S5002Qa aSRAdzZY 2kt &NHzF GS LI26RSNI
Manufacturer: Gibco Invitrogen Qmuration
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Manufacturing number: 757533
Storage conditions:-g ¢ /
Safety regulations:

Expiry date: 30/04/2011

bl YSY 5a9a3sX 5dz 0500204 a2RATASR
Manufacturer: Gibco Invitrogen Corporation

Manufacturing number: 712334

Storage conditions:-g ¢ /

Safety regulations:

Expiry date: 31/12/2010

5.2.2. Positive control

Name: Dimethyl sulfoxide

Manufacturer: Sigm#ldrich Kft.

Manufacturing number: BCBB 0540

CAS number: [688-5]

Storage conditions: at room temperature

Safety regulations: use protectigboves and glasses

Expiry date: 30/03/2014

5.3. Other materials used for the examination
5.3.1. Penicillirstreptomycin solution

Name: Penicillin Streptomycin (100x)
Manufacturer: PPA Laboratories GmbH
Manufacturing number: P01069954

Storage conditionsbelow-m p ¢ /

Safety regulations: use protective gloves

Expiry date: 31/08/2011
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5.3.2. Serum

Name: Foetal beef serum (FBS EU Approved origin)
Manufacturer: Gibco Invitrogen Corporation
Manufacturing number: 41Q8095F

CAS numbey:

Storage conditions: betwee-5 and-H n ¢ /

Safety regulations: use protective gloves

Expiry date: 31/05/2014

5.3.3. Trypsin solution

Name: Tryps#EDTA (10X)

Manufacturer: Gibco Invitrogen Corporation
Manufacturing number: 695604

CAS numbey:

Storage conditions: betwee® and-H n ¢ /
Safety regulations: use protective gloves

Expiry date: 30/04/2011

5.3.4. PBS solution

Name: PBS pH 7,4 W/O CAMG USA

Manufacturer: Gibco Invitrogen Corporation

Manufacturing number: 779745

CAS number:

{G2N}F3S O2yRAGAZ2YAY 0S0G6SSYy wmp
Safety regulaons:-

Expiry date: 31/05/2012

5.3.5. Isopropyhlcohol
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Manufacturer: Sigm#ldrich Kft.

Manufacturing number: 078K0666

CAS number:[663-0]

{G2Nr3S O2yRAGAZ2YAY 0SG6SSyYy
Safety regulations: use protective gloves

Expiry date: 30/06/2011

5.3.6. MTT paint

Name: Thiazolyl Blue Tetrazolium Bromide

Manufacturer: Sigmaldrich Kift.

Manufacturing number: MKBC3383

CAS number: [2983-1]

{G2N}r3S O2yRAGAZ2YAY 0S0G6SSy
Safety regulations: use protective gloves

Expirydate: 31/10/2012

5.3.7. Sodiurhydrogencarbonate

Manufacturer: Sigm#ldrich Kft.

Manufacturing number: BCBB 8363

CAS number: [1485-8]

{G2N}r3S O2yRAGAZ2YAY 0S0G6SSy
Safety regulations:

Expiry date: 28/02/2015
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6. TEST SYSTEM
6.1. Descriptin of the cell line

Human hepatocellular carcinoma (HepG2) cell line of epithelial origin was used for the
examination. The code number of the used cell line is AHB8065, Lot N: 58210525, place

of origin: Manassas, VA 2012209 USA. The HepG2 is arpanent cell line. It was isolated
from the hepatocellular carcinoma of a 15 year old boy. This cell line has the following
characteristics: high level of morphologically differentiated state, -twonorigenic, its
chromosome number is 55. HepG2 cells septasma proteins such as albumin, transferrin,
fibrinogen and plasminogen. HepG2 cells are propagated in MEM culture liquid modified by
Dulbecco, which is supplemented before use by foetal beef serum with a final concentration
of 10%, and also by antibioi with penicillin final concentration of 10 U/ ml, and
AGNBLII2YROAY TFAYEFE O2yOSYyidNI A2y 2F wMn x3IKY
nitrogen, an ampoule cell is taken from this store and before testing it is kept in continuous
culture that isused until 15 passage numbers, then a new ampoule cell is taken. The cell
with batch number 58210525/5 is used for the examination.

6.2. Grounds for selecting the test system

The citotoxicity examination may be carried out using both primary and permamidines.
However, we endeavoured to achieve examination conditions that are the most similar to
use conditions. Therefore HepG2 cell line of human origin was chosen as the examination
material is also for human use.

6.3. Checking the cell line
The sed HepG2 cell line is checked once a year according to the following:
- optical density values of untreated control cells are measured

- the level of how free the cell is from mycoplasma was checked, the result was negative

7. METHOD

7.1. Citotoxicity exmination

7.1.1. Brief description of the method

Live, metabolically active cells absorb(43%dimethylthiazol2yl)}2,5-diphenyltetrazolium
bromide (MTT) paint, which is then reduced to colourful formazane salts by mytocondrial
dehydrogenase enzymes. Thguantity of the transformed colourful formazane salt is
proportional to the number of live cells, and it is soluted from the cells by izopropanol, and
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measured by colorimetric method. In the citotoxicity examination, 3000 cells were located
per each hole bthe 96hole cell culture pot then following 2dour incubation a 24our
treatment was carried out. The citotoxicity examination was carried out with undiluted
kaqun water.

7.2. Preparation of examination samples
7.2.1. DMEM culture liquid prepared wikaqun water

MPphpyd I 61 a& YSIAAdZINSER FNRBY (KS 5a9a 065dzZ 6 SOC
Corporation, Lot N:757533) powder, then soluted in 200 ml of Kaqun water, and 0.7410 g
sodiumhydrogencarbonate was added (Sigma Aldrich Kft., Lot N:BCBB&3&B)mixed

dzy GAf RA&aA2f OSRY (GKSYy &aiNIAYSR UGKNRBdzZAK | n @y
inactivated foetal beef serum (10 vol%; Gibco Invitrogen Corporation; Lot N:41Q8095F) and
Hnn Xt LISYAOATt f Ay koadiunt pelicinadddanyn na 2«f3IdedvyA 2y 6 mn

streptomycin; PAA Laboratories GmbH; LotN: PO1®®1) was added to the sterile culture
liquid prepared this way.

Undiluted kaqun water and this method of preparing the examination material were chosen
so that we can provide the optiah quantity of nutrient needed for the growth of the cells
and can investigate the 100% concentration of the examination material at the same time. In
addition to this we chose this highest value as it is used in practice in this form as well.

7.2.2. DMEMulture liquid prepared with ultrgoure water

MPppTtp T S & YSIFEAddZNBER FNRBY (KS 5a9a 05dzZ 06 SOC
Corporation, Lot N:757533) powder, then soluted in 200 ml tpuee water, and 0.7405 ¢
sodiumhydrogencarbonate was addedS{gma Aldrich Kft.,, Lot N:BCBB8363) and mixed

dzy UAf RA&aA2f OSRY (GKSYy &aidN}AYSR UGKNRBdzZAK | n @
inactivated foetal beef serum (10 vol%; Gibco Invitrogen Corporation; Lot N:41Q8095F) and
Hnn xf LIS yriyGi fsdlutioyi k(B@DNIB L penicillin and 1@ nn k Ik Y
streptomycin; PAA Laboratories GmbH; LotN: PO1@®1) was added to the sterile culture

liquid prepared this way.

7.2.3. Preparing positive control solution

2.5 ml DMSO (Sigrrddrich Kft.; Lot No: 8BB0540 was added to 50 ml DMEM (LG) W/NA
PYR. (Gibco Invitrogen Corporation; Lot No: 712334) culture liquid.

7.3. Placing the examination samples inHae tissue culturing pot
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Column number

Description of the sample

1 Positive control (5% DMSO)

2

3

4 DMEM culture liquid prepared with Kaqun water
5

6

7 DMEM culture liquid prepared with ultrppure water
8

9 DMEM culture liquid (Manufacturing number: 712334)
10 Untreated control

11 Cellfree control

12

8. Measuring the citotoxicly examination

Optical density was measured by Multiskan FC photometer (570nm/620nm). Optical density
values were evaluated by Multiskan FC 2.5.1. program, and average and standard deviation

were calculated by concentrations.

9. Evaluating the citotoxicityexamination

9.1. Negative result

Negative result means that in the given experimental conditions the examination material
does not significantly reduce the rate of viable cells compared to the untreated control.

9.2. Positive result

The examination matéal is citotoxic if it reduces the percentage rate of viable cells
significantly in a dosdependant way, reproducibly, and at one or more concentration levels

compared to the untreated control.
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10. Statistical evaluation

The data were evaluated by the bnett test in the oneway ANOVA statistical program
running in the Graphpad computer program. The untreated control group was compared to
the treated group averages.

11. Results of the citotoxicity examination

11.1. Summary table of optical density valmesasured at 570nm/620 nm of Plates 1 and 2

DMEM control DMEM with Kaqun water DMEM with Positive control
ultra-pure
Columns A09 | Columns A0®4-05-06;H0304- watF:ar AO01-HO1;A02H02
H09:A16H10 05-06
Columns AOY
HO7;A08HO8

0.147 | 0.167 | 0.135| 0.159| 0.150 | 0.139 | 0.163 | 0.158 | 0.044 0.048

0.184 | 0.171 | 0.204 | 0.181 | 0.162 | 0.194 | 0.195 | 0.180 | 0.052 0.044

0.173 | 0.196 | 0.206 | 0.216 | 0.186 | 0.204 | 0.226 | 0.178 | 0.057 0.045

0.228 | 0.185 | 0.222 | 0.216 | 0.212 | 0.212 | 0.196 | 0.203 | 0.052 0.050

0.226 | 0.239 | 0.213 | 0.237 | 0.200 | 0.178 | 0.190 | 0.213 | 0.046 0.046

0.192 | 0.199 | 0.210| 0.291| 0.221 | 0.220 | 0.215| 0.239 | 0.044 0.039

0.201 | 0.232 | 0.202 | 0.205| 0.237 | 0.202 | 0.233 | 0.205 | 0.059 0.045

0.202 | 0.193 | 0.169 | 0.194 | 0.165| 0.147 | 0.156 | 0.162 | 0.062 0.050

0.108 | 0.141 | 0.144 | 0.202 | 0.217 | 0.152 | 0.204 | 0.155 | 0.051 0.050

0.132 | 0.124 | 0.174 | 0.223 | 0.210 | 0.195| 0.186 | 0.156 | 0.051 0.038

0.187 | 0.195 | 0.189 | 0.225| 0.206 | 0.209 | 0.195 | 0.194 | 0.056 0.043

0.202 | 0.167 | 0.188 | 0.199 | 0.219 | 0.177| 0.161 | 0.181 | 0.051 0.043

0.143 | 0.136 | 0.186 | 0.171 | 0.180 | 0.161 | 0.17/8 | 0.196 | 0.048 0.039

0.167 | 0.136 | 0.181 | 0.183 | 0.168 | 0.202 | 0.172 | 0.194 | 0.053 0.045

0.195 | 0.152 | 0.154 | 0.188 | 0.195| 0.172 | 0.196 | 0.164 | 0.043 0.036

0.103 | 0.109 | 0.134 | 0.141 | 0.128 | 0.152 | 0.142 | 0.140 | 0.044 0.036

Average:0.173 Average:0.189 Average:0.185| Average:0.047
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Std
deviation:0.031

Stddeviation:0.024

Std
deviation:0.021

Std
045deviation:0.005

11.2. Summarizing evaluation of citotoxicity examination

Measurement results Paint reduction Evaluation
%
Average Std deviation
Positive control 0.047 0.005 27.16 Positive
DMEM with 0.189 0.024 109.2 Negative
Kaqunwater
DMEM with 0.185 0.0.21 106.9 Negative
ultra-pure water
DMEM control 0.173 0.031 100 Negative

12. Summarizing the results

In the given experimental conditions Kaqun water did not reduce the rate of viable cells
comparel to the untreated control.

Kagun water does not have any citotoxic effect.

13. ARCHIVING

Examination specific documentation (Examination Plan, raw data) andexamination
specific documentation will be retained for 15 years, whereas examination mhateiticoe
retained for expiry time plus 1 year. The Closing Report will not be scrapped. Archiving will
take place at Molecular and Cell Biological Department of the National Institute of Chemical
{FFSie 6. dzRI L8SHuildihg @ &robndflooy.fidr the given time, before
destroying all materials shall be offered to the Sponsor for retaining.

Budapest, 20/12/2010 (illegible signature)

Dr. Zsuzsanna Kocsis
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Annex 1
Citotoxicity examination of Kaqun water in HepG2 cells

Micro plate 1

Optical dersity values (570nm/620nm)

Columns 0402: Positive control (5% DMSO)
Columns 036: DMEM prepared with Kagun water
Columns 0708: DMEM prepared with ultrFaure water
Columns 09.0: DMEM culture liquid

Columns 1112: blind, technical control (ceftee samgpe)

From A to H: data of the individual parallel samples

01 02 03 04 05 06 07 08 09 10 11 12
A | 0.044 | 0.048 | 0.135 | 0.159 | 0.150 | 0.139 | 0.163 | 0.158 | 0.147 | 0.167 | 0.035 | 0.033
B | 0.052 | 0.044 | 0.204 | 0.181 | 0.162 | 0.194 | 0.195 | 0.180 | 0.184 | 0.171 | 0.042 | 0.033
C | 0.057 | 0.045 | 0.206 | 0.216 | 0.186 | 0.204 | 0.226 | 0.178 | 0.173 | 0.196 | 0.038 | 0.030
D | 0.052 | 0.050 | 0.222 | 0.216 | 0.212 | 0.212 | 0.196 | 0.203 | 0.228 | 0.185 | 0.024 | 0.031
E | 0.046 | 0.046 | 0.213 | 0.237 | 0.200 | 0.178 | 0.190 | 0.213 | 0.226 | 0.239 | 0.033 | 0.027
F | 0.044 | 0.039 | 0.210 | 0.291 | 0.221 | 0.220 | 0.215 | 0.239 | 0.192 | 0.199 | 0.029 | 0.026
G | 0.059 | 0.045| 0.202 | 0.205 | 0.237 | 0.202 | 0.233 | 0.205 | 0.201 | 0.232 | 0.023 | 0.022
H | 0.062 | 0.050 | 0.169 | 0.194 | 0.165 | 0.147 | 0.156 | 0.162 | 0.202 | 0.193 | 0.022 | 0.025
Concentration Column | Description of Standard Average | QY%
sample deviation
Positive control 5% A0l 5% DMSO 0.006 0.049 12.67
DMSO
Positive control 5% A02 5% DMSO
DMSO
DMEM with Kaqun A03 Kaqun 0.033 0.196 16.56
water
DMEM with Kaqun A04 Kaqgun
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water
DMEM with Kaqun A05 Kaqun
water
DMEM with Kaqun A06 Kaqun
water
DMEM with ultrapure AQ7 Ultra-pure 0.027 0.195 13.74
water water
DMEM with ultrapure AO08 Ultra-pure
water water
DMEM culture liquid A09 DMEM 0.026 0.196 13.02
DMEM culture liquid Al10 DMEM
CeltHfree control All CeltHree control 0.008 0.031 24.26
Celkree control Al2 Celtree control 0.004 0.028 14.68

Number of examination: GEZTOXL0O

Annex 2
Citotoxicity examination of Kaqun water in HepG2 cells

Micro plate 2

Optical density values (570nm/620nm)

Columns 0402: Positive control (5% DM$O
Columns 036: DMEM prepared with Kaqun water
Columns 0708: DMEM prepared with ultrFaure water
Columns 09.0: DMEM culture liquid

Columns 1112: celifree sample

From A to H: data of the individual parallel samples
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01 02 03 04 05 06 07 08 09 10 11 12
A | 0.051| 0.050 | 0.144 | 0.202 | 0.217 | 0.152 | 0.204 | 0.155| 0.108 | 0.141 | 0.033 | 0.039
B | 0.051| 0.038 | 0.174 | 0.223 | 0.210 | 0.195| 0.186 | 0.156 | 0.132 | 0.124 | 0.031 | 0.024
C | 0.056 | 0.043| 0.189 | 0.225| 0.206 | 0.209 | 0.195 | 0.194 | 0.187 | 0.195| 0.023 | 0.018
D | 0.051| 0.043| 0.188| 0.199 | 0.219 | 0.177 | 0.161 | 0.181 | 0.202 | 0.167 | 0.020 | 0.018
E | 0.048 | 0.039 | 0.186 | 0.171 | 0.180 | 0.161 | 0.178 | 0.196 | 0.143 | 0.136 | 0.019 | 0.019
F | 0.053 | 0.045| 0.181 | 0.183 | 0.168 | 0.202 | 0.172 | 0.194 | 0.167 | 0.136 | 0.028 | 0.020
G | 0.043 | 0.036 | 0.154 | 0.188 | 0.195 | 0.172 | 0.196 | 0.164 | 0.195 | 0.152 | 0.025 | 0.017
H | 0.044 | 0.036 | 0.134| 0.141 | 0.128 | 0.152 | 0.142 | 0.140| 0.103 | 0.109 | 0.020 | 0.018
Concentration Column Description of Standard Average CV%
sample deviation
Positive control 5% A01 5% DMSO 0.006 0.045 13.65
DMSO
Positive control 5% A02 5% DMSO
DMSO
DMEM with Kaqun A03 Kaqun 0.026 0.182 14.55
water
DMEM with Kaqun A04 Kaqun
water
DMEM with Kaqun AO05 Kaqun
water
DMEM with Kaqun AO6 Kaqun
water
DMEM with ultrapure AO07 Ultra-pure water 0.021 0.176 11.75
water
DMEM with ultrapure A08 Ultra-pure water
water
DMEM culture liquid A09 DMEM 0.032 0.150 21.67
DMEM culture liquid Al10 DMEM
Celkree control All Celkree control 0.005 0.025 21.27
Celiree control Al12 Cellree control 0.007 0.021 33.88
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1.GENERANFORMATION

1. 1. Title of the study:
Study on the effect of Kaqun water on antioxidant capacity

1.2. Introduction

Kaqun is a special water with high oxygen content, suitable for use in the form of drinking
water or bathing. Kaqun water contains a highaunt of oxygen in a stable, dissolved form,
which can be absorbed through the skin and the digestive system, reducing hypoxia and
acidosis in tissues and cells. Depending on the health status of the individual, the body can
absorb different amounts of oxgen from the dissolved oxygen. In the present study we
examined the effect of a regimen of bathing and drinking Kaqun water on the antioxidant
parameters of healthy volunteers at the Department of Molecular and Cell Biology of the
National Institute of Chmaical Safety. In previous studies we have examined total antioxidant
capacity in hundreds of human sera.

1.3. Aim of the study

Our aim was to study the effect of a regimen of bathing and drinking Kaqun water on the
antioxidant capacity of healthy volteers, to establish whether the treatment changes the
antioxidant parameter compared to the value before treatment, and whether the gender of
the subject affects the measured parameters. The studied parameters were analysed at
individual and group levellhe total antioxidant capacity of serum amaythrocyte lysate
obtained from whole blood was evaluated, compared to the 0 point, initial values.
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1.4. Study

The study was a neGLP study, but was done according to GLP standards laid in the 9/2001.
(111.30.) joint Decree othe Ministry of Health and Ministry of Agriculture on the Application

and Compliance Monitoring of Good Laboratory Practice and the OECD Principles on Good
Laboratory Practice ENV/MC/CHEM (98) 17. The chemiluminescent measuremerdl of t
antioxidant capacity was done using the reagent of Diachem Ltd (Cat. No.: 48561, Office of
Health Authorisation and Administrative Procedures Reg No.: HU/CA01/1678/06). The
Standard Operatin@rocedures on the measurement of antioxidant capacity cafolind at

the Department of Molecular and Cell Biology.

1.5. Location of study

National Institute of Chemical Safety
Department of Molecular and Cell Biology
In vitro laboratory

MAn T ® . dzRIFHLIBAGET DetftA ¢gid w

TEST AND CONTROL ITEMS

2.1. Duration of he study and the procedure:

The examined persons patrticipated in a 21 day bathing and water drinking treatment. The
participants bathed once a day in individual bathtubs filled with°@7water containing
stable oxygen, for a maximum of 50 minutes per coma. The water drinking cure consisted

of drinking 1.5 liter Kaqun drinking water every day in parallel with the baths. The bathing
cure followed the standards established in the Kaqun Health Program Service. The
participants had a condition assessmentgprto the treatment, which was done using the

Y I |j dzyy LINREoHOWhdYiddAssessmenQuestionnaireand other medical documents
(e.g. previous medical reportsyhe prior condition assessmealarified whether there are

any conditions present by whidhe subject is not eligible to take part in the stugduch as a
notifiable acute infection, e.g. active hepatitis, dysentersalmonellosis, meningitis
epidemica, anthrax, low hemoglobin level (absolute exclusion criteria) or banal acute
infection (relatve exclusion criteria). The participants were also questioned about regularly
taken medicines.

Just before the start of the treatment amdividual Assessmemnwas made, which was
updated every week, as well asbath log, recording the important parametersf every
bathing. An individual documentation was made for every participant, denoted with a
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unique identifier, and stored in one placéheunique identifier serves as identification for
the following: the person himself/herself, the Kagimstitution at which the service was
provided, the documentation itself, theeriod whichthe documentationapplies to, and the
service provided (treatmentpccasional, unigue All data and informationwas handled
strictly confidentially treated as personal andmedicd data, and the documents and
electronic versions ofthese documents wereprovided with adequate protection.To this
end, the staff signed aconfidentiality statement.The participants have the right to full
information about the Kaqun treatment and theyigeed a Declaration of Agreement
confirming that they had received information about the study. In the present study a
special Declaration of Agreemenfdata for scientific purposes) was also signed by the
participants, declaring that they had been inforchabout the purpose and the course of the
study, and that their participation was voluntary.

The selection of 30 healthy volunteers (15 women, 15 men) was carried out.

3. METHODS:
3.1. Blood sampling:

Blood sampling at the site: day 1 before the bathp@nt, initial value), then on days 8, 15,
and 21 after the bath during the same part of the day. Blood was drawrEB{bA K2 (EDTA

as coagulantblood sampling tubesThe erythrocytes, leukocytes anglatelets in blood
samples anticoagulated with EDTé&main stable for 24 hours, so thus the samples are
suitable for molecular diagnostic studies. The blood samples were given a unique identifier,
which was marked on the sampling tube.

3.2.Specimen

3.2.1. Serum samples

For the antioxidant studies bloodollection was done in vacutainer tubes wiBDTA as
coagulant.The tubes were marked with a unique identifier

The whole blood samples were processed immediately after blood collection. Whole blood

was centrifuged at 2500 rpm for 10 minutes. The -frelk supernatant (serum) was

O2ftf SOGSRE RAAUGNAOGdzGI SR A y80 X upilinmeaswdment. Thelj dz2 G &
aliqguots were marked with unique identifiers, and stored undiluted, to enable repeated

measurements.

3.2.2. Eythrocyte lysates

After the removal of serum the remainingrythrocyte mass wasvashed with icecold
isotonic saline 3 times to remove platelets and leukocytes, centrifuging 3 times with 2500
rpm. The pureerythrocyte mass was hemolysed with 1.5x amount of yhwae water.The
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erythrocyte hemolysates were stored in aliquots-80 °C until measurement of antioxidant
capacity.

3.2.3. Control

1 mM ascorbic acid (Sigafddrich Kft; CAS No: [#1-7]) was used as positive control, and
ultra-pure water was used as negative contol.

4. EXECUTION AND PRINCIPLE OF THE MEASUREMENT

The measurement was done according to tBeandard Operating®rocedures of the
Department of Molecular and Cell Biology. Briefly, the measurement of antioxidant capacity
(free radical bindingcapacity in serum vas as follows:

Hn xf &ASNHzY 2NJ SNBEOGKNROeBGS ftealridsS gka LIALISOI
row for the untreated controlcontaining 26+ 1 k£ dzf G NI LJdzNBE &1 G SN ¢ ¢
reagent was added and mixed automatically by the instrumartording to theselected

protocol. Luminescence intensity is measured in each well by

summarizing the counts from 30 points. The higher the scavenger (&eeal binding)
capacity of the biological sample, the lower the luminescence given off by ghensyThus,

the highest luminescence can be measured with ultrapure water. 4 parallels are measured of
each sample.

The chemiluminescent measurement of total antioxidant capacity was done using the
reagent of Diachem Ltd.

4.1. The principle of the measurem ent:

Briefly: In the HOX i h | YAONRLISNREARI &8 &aeaidsSYy ANRY
formation from HO, and the radical excites luminol. If a biological sample is added to the
system the excitation of luminol is inhibited. There is a connection betwbenrate of
inhibition and the redox status of the examined biological material.

The measurement was done on a Viétanultilabel reader (PerkinElmer). Wallac 1420
software was used to register the measured data and the parameters of the total protocol.

5.RESULTS
5.1.Evaluation of the results of serum samples

The measurement of total antioxidant capacity was done using the reagent of Diachem Ltd
(Cat No: 48561). Measurement of total luminol value was done by substituting the sample
with ultrapure water £00%). In the case of serum samples we measured total luminol value,
using 4 parallels, and relative luminescence unit % (RLU%) was compared tastorigiate
solution (Sigmd&ldrich). The Total Antioxidant Capacity (TAC) of serum samples was
calculatedaccording to the following formulaTAC %= 16BLU% and the data for each
measurement are given in appendix 1 (Tablel).
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5.1.

Summary of the total antioxidant capacity in sera

Total Antioxidant Capacity %

Women Men Total

Increase from thel 9 9 18/29
start

60.0% 64.29% 62.07%
0 MHHMHL
Increase from| 2 1 3/29
week 2

13.33% 7.14% 10.34%
0 MK
Increase from| 4 4 8/29
week 1. then . . .
decreased 26.66% 28.57% 27.58%
0 M 0
Total 15 14 29
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5.2. Summary of the total antioxidant capacity in erythrocyte lysates

Total Antioxidant Capacity %
Women Men Total
Increase from 4 3 7129
the start
o} 0
Bhh 26.66% 21.43% 24.14%
Increase from 3 - 3/29
week 2
20.0% 10.34%
6 M
Increase from 6 - 6/29
week 1. then
decreased 40.0% 20.69%
0
Increase in - 6 6/29
week 1. and 2.
then decreased
O0mMhk U
42.86% 20.69%
Decrease from - 4 4/29
the start
28.57% 13.79%
o0Q@@vu
Other 2 1 3/29
13.33% 7.14% 10.34%
Total 15 14 29
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6. STATISTICAL ANALYSIS

Oneway ANOVA, and Dunnett test was used for the statistical evaluation of the results, the
level of significance was set at p<0.05. THe2® and 3 week samples were compared to
the initial, control vdues of every subject.GraphPad software was used for statistical
analysis.

7. SUMMARY

Kaqun is a special water with high oxygen content, suitable for use in the form of drinking
water or bathing. In our study we examined the effect of 21 days of ba#mugdrinking on

the antioxidant parameters of healthy volunteers. The end points measured were the
antioxidant capacity of serum and erythrocyte lysate obtained from whole blood. Blood
sampling was done on day 1 before the treatmentp{int), then on d&s 8, 15, and 21. Our
aim was to study whether the treatment changes the antioxidant parameters compared to
the value before treatment, and whether the gender of the subject affects the measured
parameters. The studied parameters were analysed at indiViaind group level.

7.1.Evaluation of the total antioxidant capacity (TAC) of serum samples

We measured increasetbtal antioxidant capacityin 72% of serum samples. In 62.07%
(18/29) of the serum samples the total antioxidant capacity increased sigmily at all
three measured time points compared to the initial value. The increase in antioxidant status
was almost identical in women and men: in the case of women it was 60.0 % (9/15) in the
case of men it was 64.3 % (9/14).

In 10.34 % (3/29) of theerum samples the total antioxidant capacity did not
increase after the first week of treatment, however, it increased significantly after the
second and third week of treatment.

IN2758 % 'y OykH@pO 2F (GKS &dzo2eSO0GaQ aSNuz
capacity increased significantly after the first and second week of treatment, and then
decreased to the initial, control value.
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7.2.Evaluation of the total antioxidant capacity (TAC) of erythrocyte lysates

Evaluation of the total antioxidant capacitf erythrocyte lysates obtained from whole
blood showed that the antioxidant status increased in three quarters of the samples.

In 34.48% of the erythrocyte lysates ttegal antioxidant capacityncreased from the first or
the second week.

In the case bwomen 86.66% of the erythrocyte lysate samples showed an
increase, but 40% of these decreased to the initial value at the third week.

Evaluation of the antioxidant status of erythrocyte lysates in men showed an
21.43% increase, and 78.57% of the samsleowed a decrease to the initial, control values.
Thus, in mentotal antioxidant capacityncreased in less samples, and more of the samples
returned to the initial, control values, than in women.

8. CONCLUSIONS

We measured increasetbtal antioxidant capacityin 72% ofthe serum samples. The
evaluation of erythrocyte lysates obtained from whole blood showed that the antioxidant
status increased in three quarters of the samples.

Analysing the antioxidant status of serum and erythrocyte lysate sampke$ound that in
both cases, the antioxidant capacity after one, two and three weeks of treatment increased
significantly compared to the initial values.

9. ARCHIVING

The documentation of the study is stored in the Archives of the National Institute of
Chemical Safety.

Budapest, 16. 06. 2011. XXXXXXXX®

Dr. Zsuzsanna Kocsis

Study director
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Table 1.

Total antioxidant capacity in serum samples

Women
No. Code 0. week 1. week 2. week 3. week Ch:ng
88,94 90,66 93,35 97,30
86,11 91,53 93,78 97,29
88,10 90,99 92,27 97,51
1 Szl y9y
88,03 90,64 91,82 97,43
90,96 (0,42192,8110,91|97,38]0,11
87,80 1,20
*% *% *%
89,12 91,80 93,28 97,58
88,61 90,25 93,89 97,44
88,97 90,31 93,44 97,46
2 DL y9y
87,91 91,46 93,40 97,40
90,96 (0,79 | 93,5 (0,27 | 97,47 | 0,08
88,65 0,54
*% *% *%
88,72 91,41 93,76 97,54
87,36 92,07 93,58 97,36
87,81 90,65 93,25 97,50
3 SzB y9y
87,13 91,33 93,32 97,46
91,37 (0,58 193,48 (0,24 | 97,47 | 0,08
87,76 0,70
*%* *%* *%*
88,64 90,38 90,97 96,92
89,17 90,18 91,82 97,43
5 GC 88,69 86,70 93,07 97,36 9
86,49 91,22 93,01 97,40
88,25 1,20(89,62|2,00|92,22(1,01]|97,28]0,24
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NS

**

**

88,84 90,10 93,49 97,45
87,97 90,96 94,08 97,51
87,78 90,96 93,81 97,55 -
MR y99
87,43 01,31 93,50 97,42
90,83 [0,52[93,72(0,28|97,48]0,06
88,01 |0,60
** *%* *%*
88,70 88,09 92,25 97,46
87,73 91,56 94,05 97,41
- 91,34 93,15 97,37 o
KA y99
: 90,96 93,98 97,41
90,49 [ 1,62 [ 93,36 [ 0,84 | 97,41] 0,04
88,22 | 0,69
* ** **
89,39 91,77 93,58 94,10
88,11 92,87 93,77 91,67
82,01 93,39 88,48 92,94 o
DP 99
81,84 93,20 93,98 91,87
92,810,72 [ 92,45 2,65 92,65 [ 1,12
8534 |3,98
** ** **
87,73 87,99 93,91 94,79
87,33 91,98 93,86 90,88
86,56 93,18 93,85 90,17 o
JE 99
86,38 91,43 94,07 89,40
91,15[2,23[93,92{0,10|91,31] 2,40

87,00

0,64

**

**
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Table 1. continued

Total antioxidant capacity in serum samples

Women
No. Code 0. week 1. week 2. week 3. week [Change
85,29 92,87 93,26 94,72
76,62 92,07 93,85 92,93
85,17 92,23 93,31 93,77
17 MG yyy
86,18 93,31 93,41 89,38
92,62 | 0,58 193,46 | 0,27 | 92,7 | 2,33
83,32 4,49
** ** **
84,10 93,27 97,50 90,50
86,85 93,95 97,51 79,81
86,89 92,81 97,48 92,68
19 VL yy _
86,70 92,93 97,40 91,48
93,24 | 0,51 197,47 | 0,05 | 88,62 | 5,94
86,14 1,36
* ** NS
89,67 85,78 97,26 93,11
90,76 93,26 97,63 92,67
90,49 93,29 96,87 93,66
23 DN gy
89,87 93,12 97,15 93,27
91,36 3,72 197,23 0,31 193,18 0,41
90,20 0,51
NS o NS
91,58 93,22 97,21 92,08
91,08 93,45 97,56 89,26
24 VE 91,35 93,27 97,14 94,03 yy _
91,16 93,42 97,41 93,23
91,29 0,22 (93,341 0,11 { 97,33 0,19 | 92,15 | 2,09
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* *% NS
88,76 94,28 97,28 90,41
91,54 93,72 96,64 91,75
91,55 94,16 97,44 93,15
28 PA yy _
91,42 94,07 97,51 92,95
94,06 | 0,24 197,22 | 0,40 1 92,07 | 1,26
90,82 1,37
*%* *% NS
91,99 94,28 95,95 98,40
91,52 94,31 96,56 99,33
92,26 93,61 97,56 99,25
29 ET A
91,95 89,96 97,51 98,44
93,04 2,08 | 96,9 | 0,78 (98,86 | 0,50
91,93 |[0,31
NS ** **
91,10 94,05 96,13 99,27
91,62 93,42 97,29 98,46
91,30 93,35 95,53 99,27
30 KP AR
91,25 92,52 97,45 99,27
93,34 0,63 | 96,6 | 0,92 (99,07 | 0,40
91,32 |[0,22
** ** **
Table 2.
Total antioxidant capacity in serum samples
Men
No. Code 0. week 1. week 2. week 3. week [Change
88,60 89,11 93,92 97,30
4 GJ yyy
88,26 92,16 91,39 97,57
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88,26 89,94 93,54 97,51
86,40 91,17 93,49 97.50
90,6 | 1,34 93,09 1,15 [97,47] 0,12
87.88 | 1,00
*% *% *%
88,82 93,07 93,39 93,96
87,29 92,00 94,12 92,39
86,94 93,12 93,28 94.26
10 oG AR
83,94 92,91 93,87 94,44
92,78 0,52 [93,67] 0,4 |93,76| 0,94
86,75 | 2,04
*% *% *%
87,17 93,36 93,76 94,76
86,91 93,46 93,94 92.42
86,62 91,83 93,50 91,31
11 FG AR
86,30 93,19 93,94 94,37
92,96 | 0,76 [ 93,79 0,21 | 93,22 | 1,63
86,75| 0,37
*% *% *%
86,80 93,57 93,67 94,19
86,99 93,46 94,23 94,28
86,93 92,98 94.47 92.62
12 HJ AR
84,54 93,38 93,94 94,36
93,35| 0,26 | 94,08 0,35 | 93,86 | 0,83
86,32 | 1,19
*% *% *%
86,09 93,62 93,96 94,3
85,68 93,83 94,13 94.68
87,08 88,71 93,89 94,38
13 LT yyy
86,73 90,94 93,58 93,94
91,78 2,43 [ 93,58 0,23 | 94,33 | 0,30

86,40 | 0,63

**

**

**
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86,32 93,32 93,87 94,98
86,36 93,31 94,16 90,52
86,61 92,91 93,89 94,44
14 HL yyy
87,20 93,30 94,15 90,93
93,21 (0,20 | 94,02 | 0,16 | 92,72 | 2,32
86,62 | 0,41
*% *% *%
87,16 93,78 94,14 94,90
86,73 93,82 93,82 95,05
86,83 93,36 94,16 94,94
15 MGy yyy
87,24 93,67 94,28 93,14
93,66 | 0,21 | 94,1 [ 0,20 | 94,51 0,91
86,99 | 0,25
*%* *% *%
Table 2. continued
Total antioxidant capacity in serum samples
Men
No. Code 0. week 1. week 2. week 3. week Change
86,97 93,08 93,50 -
82,48 92,08 93,94 -
82,44 93,65 93,70 -
16 KL 86,27 93,67 93,61 i yy
93,1 93,6
84,5124| 2 (0,75 9 |0,19| - -
4 2
*% *% .
82,60 93,16 97,62 94,54
84,61 92,38 97,37 94,04
18 VCs AR
87,08 92,82 96,97 93,35
86,27 86,69 97,37 93,87
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91.2 97.3 93,9
851 (19| 6 [307| 3 |027| 5 |0.49
4 | 8
*% *% *%
87.30 93.80 97.35 91.30
86.93 93.35 97.14 8286
8722 93.14 97.41 93.66
20 VG 87.30 9265 97 51 8555 yy_
93.2 973 88,3
871|01| 4 |o4s| 5 |o016| 4 |5.00
9 | 8
* **% NS
91.83 93.43 97.45 92.31
88.23 93.23 97.53 83.24
91.40 8757 97.11 93,29
21 PG 91.60 92.83 97.28 87.76 yy_
91.7 973 89.1
90,7 (17| 7 |2.81| 4 |o19| 5 |462
7 | o
NS * NS
89.11 92.63 97.48 94.29
91.75 92.86 97.50 89.80
91.97 92.70 97.11 91.73
22 MEGy 91.45 9355 97.29 90.60 yy_
92,9 97,3 91,6
910 |13| 4 |o42| 5 |o18| 1 |1.96
7 | 2
NS * NS
91.86 93.31 96,76 93.88
92.38 93.28 97.32 93.86
- o 92.03 93.15 93.47 93.90 By
90.39 93.32 97.49 93.67
916108932 96.2 93.8
7 s | 7 loos| 6 |18 3 |o011
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NS *% *
91,96 92,62 97,40 91,14
91,64 93,49 97,47 90,31
89,03 89,71 97,02 90,81
26 Zs| 90,14 92,73 97,02 92,27 y _
92,1 97,2 91,1
906 |13| 4 (1,66 3 |0,24| 3 [0,83
9 6
NS * NS
91,30 93,27 97,62 93,38
90,99 93,33 97,49 94,02
90,38 92,94 97,29 92,48
27 BZs 90,66 93,41 97,44 93,42 yyy
93,2 97,4 93,3
90,8104 4 |0,21| 6 |0,14| 3 |0,63
3 0
*% *%* *%
Table 3.
Total antioxidant capacity in erythrocyte lysates
Women
No. Code 0. week 1. week 2. week 3. week Change
0,50513 0,50675 0,50766 0,53050
0,50503 0,50667 0,50759 0,53039
0,50505 0,50537 0,50759 0,53045
1 Szl 0,50481 0,50400 0,50761 0,53046 A
0,0
0.00 0,0 0,0000 | 0,53 | 000
0,505 ’ 0,506 |013| 0,508 3 0 5
014
NS ** **
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0,50130 0,52881 0,57978 0,59211
0.50135 052797 0.57988 0.59202
050119 052875 0.57997 059211
DL 0.50125 052887 - 059190 | Y VYV
0.52 | 0.00 0.0000]059] 0.0
000 9 | 04 | 0580 9 2 |oo1
0501 | oo
*% *% *%
0.49273 0.55080 054935 0.48255
0,49262 0.55081 0.54921 0.48260
0.49254 055017 0.54931 0.48254
SzB 0.49258 0.55085 0,54929 048254 | 97
0.0
0.00 | 0,55 | 0,00 0,0000 | 0,48 | 000
0493 | Jog | 1 | 03 | 0549 6 3 | 3
*% *%
0.50746 052393 0.43678 052182
050739 052242 0.43679 052181
0.50737 052390 0.43678 052176
G e 0.50708 052379 0.43685 052176 | ¢ 79
0.0
0.00 | 0,52 0,00 0,0000 | 0,52 [ 000
0,5h07 | 4 4 | 07 | 0,437 4 2 | 3
017
*%* **
0.50658 0.50054 0.52259 0.55696
050658 0,50032 052247 0.55692
0.50660 0.50053 0.52242 0.55690
MR 0.50627 0.50059 052224 055689 | _§ ¢
0.0
0.00 | 0,50 | 0,00 0,0001 | 0,55 | 000
0,507 | g | O | 01 | 0522 5 7 | 3

NS

**

*%
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0,84901 0,53324 0,54221 0,54982
0,84902 0,53291 0,54221 0,54980
0,84833 0,53317 0,54215 0,54975

KA 0,84897 - 0,54201 054977 | 9y 9
0,0
0.00 | 0,53 | 0,00 0,0000 | 0,55 | 000
0849 | g3, | 3 | 02 | 0542 7 03
0,42211 0,46211 0,50836 0,48833
0,42210 0,46157 0,50825 0,48832
0,42204 0,46180 0,50821 0,48820

DP 0,42211 - 0,50822 04879 | ¢y
0,0
0.00 | 0.46 | 0,00 0,0000 | 0,48 | 001
0422 | g0z | 2 | 03 | 0508 7 8 | 8

** ** **

0,49023 0,52473 0,53414 0,49153
0,49024 0,52390 0,53410 0,49152
0,49010 0,52468 0,53402 0,49155

J£ 0,49017 0,52439 0,53407 049145 | ¢ 7
0,0
0.00 | 052 | 0,00 0,0000 | 0,49 | 000
049 | gos | 4 | 04 | 0534 2 | 4

**

**
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Table 3. continued

Total antioxidant capacity in erythrocyte lysates

Women
Cod
No. e 0. week 1. week 2. week 3. week | Change
0,52310 0,55358 0,53707 0,51401
0,52309 0,55360 0,53701 0,51399 )
yyz
0,52298 0,55352 0,53647 0,51393
17 MG 0,52313 0,55279 0,53692 0,51393
0,0
0.000 | 0:55 | 0,000 0,0002 000
0,523 ’07 3 39 0,537 7 0,514 4
*%* *%
0,51556 0,54731 0,53028 0,55675
0,51556 0,54725 0,52989 0,55673 o
yvyy
0,51556 0,54706 0,53029 0,55658
19 VL 0,51559 0,54729 0,53024 0,55657
0,0
0.00 | 0:54 | 0,000 0,0001 000
0,516 ’ 7 11 0,530 9 0,557 9
001
*% ** **
0,48894 0,51967 0,53343 0,47792
0,48891 0,52047 0,53341 0,47787 )
yyz
0,48888 0,52052 0,53349 0,47785
23 DN 0,48885 0,52020 0,53332 0,47785
0,0
0.00 | 0:56 | 0,000 0,0000 000
0,489 ’ 2 07 0,533 7 0,487 4
004
*%* *%*
24 VE 0,52267 0,53108 0,54039 0,43546 gy 7
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0.52260 0.53086 0.54029 0.43542
052262 053106 0.54032 0.43546
052257 053102 0.54026 0.43545
0.0
0.000 | 0,53 | 0,000 0,0000 000
0523 | "o, | 1 1 | 0540 6 0435 | 2
*% *%
054578 053382 058224 0.55904
054571 0.53470 058228 0.55939 ,
29y
0.54570 053475 058223 0,55934
28 | pA 0.54524 - 058214 0.55945
0.0
0.000 | 0,53 | 0,000 0,0000 000
0546 | e | 4 | 52 | 0582 6 0559 | 4
*% *%
051867 054275 0.60786 051689
0.51864 0.54250 0.60780 051667 ,
yyZz
051881 - 0.60771 051555
29 | ET 0,51806 - 0.60774 051528
0.54 | 0,000 0.0000 0.0
0519|0000 | 3 | 18 | 0,608 7 0,516 |008
33
*% *%
0.54435 053936 0.48379 045411
0.54432 0.53934 0,48372 0.45419 o
777
054417 - 0.48369 -
30 | KP - - 0,48359 -
0.0
0.000 | 053 | 0,000 0,0000 000
0,544 | 7 9 | o1 | 0484 8 0454 | 6

106/ 183




Table 4.

Total antioxidant capacity in erythrocyte lysates

Men
No. | Code 0. week 1. week 2. week 3. week Sg:
0,53547 0,4250 0,54310 0,42214
0,53545 0,42425 0,54304 0,42207
0,53535 0,42497 0,54308 0,42208
4| G 0,53543 0,42457 0,54309 042210 | 291
0,000 0,000 0,00
0.535 Oggo 0425| 36 |0543| 03 |0,422]| 003
0,44128 0,55613 0,50731 0,45982
0,44128 0,55614 0,50720 0,45978
0,44121 0,55575 0,50729 0,45976
10 | OG 0,44121 i 0,50727 045975 | YV
0,000 0,000 0,00
0.441 0,820 0556 | 22 |0507| 05 |0,460] 003
po P Py
0,50800 0,53994 0,48499 0,49754
0,50773 0,54007 0,48015 0,49762
0,50792 i 0,48494 0,49760
| FG 0,50791 i 0,48505 049749 | ¥ 2
0,000 0,000 0,00
0.508 Offo 0540 | 09 |0,485| 04 |0,498] 006
P
0,49675 0,51993 0,480051 0,50694
12 | HI 0,49666 0,52037 0,480052 0,50699 |y Z
0,49672 0,52028 0,480034 0,50696
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0.49676 - - 050695
0,000 0,000 0.00
0.497 0,820 0520 23 |o0480| 01 |0507]| 004
*%*
053241 0.56250 0.42510 052529
053241 056244 0,42499 0.52530
053237 056254 0.42514 052523
13 LT 053238 0.56238 0.42499 052520 | V41
0,000 0,000 0.00
0.532 0,820 0562| 07 |0425| 08 |0525] 005
*%
0.32708 053251 051953 0.53994
0.52668 0.53249 051948 053992
0.52699 053206 051953 053992
14 HL 0.52700 0.53250 0.51903 053982 | ¥ Z)
0.000 0,000 0.00
0.527 Ofgo 0532 22 |o520| 03 |o0540] 005
*% *%
0.43996 053425 055616 054011
0.43991 053444 0.55608 054012
0.43963 0,53439 0.55608 0.54008
15 | MGy 0.43961 - 055616 053997 | YY)
0,000 0.000 0.00
0,000 (0534 1 |o0556| 05 |o0540] 007
044 |
** *% **%
052643 053355 051829 -
0.52642 0.53356 051828 -
16 | KL 052632 0,53352 051823 - g 7
052641 053354 0.51810 -
0526 0534 0518 - -
0,000 0,000 0,000
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05

02

09

**

Table 4. continued

Total antioxidant capacity in erythrocyte lysates

Men
No. Cod 0. week 1. week 2. week 3. week Cha
e nge
053078 053372 055264 0.52596
053075 0.53370 0.55255 0.52586
053078 053357 055261 0.52590
18 | VCs 053023 0.53369 0.55264 052583 | VY4
0.00 0.00 0,000
0,00 | 0,534 | 007 | 0553 | 004 | 0526 | 06
0,531
027
*%
054318 0.48997 0.50028 053122
054317 0.48999 0.50022 053119
054318 0.48995 0.50030 053118
20 | VG 0.54321 0.48975 0.50029 0.53116 ZZ]
0.00 0.00 0,000
0543 |000| 0490 | 011 0,500 | 003 | 0531 | 02
002
051034 053631 0.44810 0.50049
0.51040 0.53623 0.44811 0.50088
051027 053631 0,44805 0.50088
21 | PG - 0.53633 0.44799 0.50083 y Z1
0.00 0.00 0.000
0,00 | 0,536 | 004 | 0,448 | 005 | 0,501 | 19
0,51
006
*%
22 [ vEG 051565 0.42426 054177 0.54802 7y
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y 0,51587 0,42424 0,54143 0,54795
0,51589 0,42416 0,54182 0,54794
0,51580 i 0,54174 0,54794
0,00 0,00 0,000
0516 Offo 0,424 | 005 | 0,542 | 018 | 0,548 | 04
= =
0,55327 0,51860 0,50703 0,47039
0,55322 0,52023 0,50703 0,47039
0,55293 i 0,50699 0,47029
25 | Pl i i 0,50697 0,47033 zZ]
0,00 0,00 0,000
0553 Ofgo 0,519 | 115 | 0,507 | 003 | 0,470 | 05
0,52689 0,46993 0,44421 0,43275
0,52690 0,47000 0,44413 0,43271
0,52688 0,46908 0,44416 0,43276
26 | sl 0,52670 i 0,44405 043235 | 271
0,00 0,00 0,000
0527 01100 0,470 | 052 | 0,444 | 007 | 0,433 | 2
0,48398 0,53134 0,54595 0,53493
0,48391 0,53124 0,54589 0,53492
0,48392 0,52949 0,54590 0,53495
27 | BZs 0,48392 i 0,54580 0,53491 yy
0,001 0,00 0,000
0484 0,8390 0531 | 04 |0546| 006 | 0,535 | 02

**

**

**
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Abbreviations:
NS= not significant
*=p<0.05
**=p<0.01
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REPORT

The effect of dLenolaté on the immune parameéers of healthy volunteers

Budapest
2011

Report
The effect of d_enolatd on the immune parmeters of healthy volunteers

Antecedents

KKv!b 1 !bD#wL! [GR® 6HmMnn YSNBLIS&xX {16 Rat .
blridA2ylFf LyadAGgdziS 2F / KSYAOILt {IFSGdekbL/ {0
in contract no. GOKB®I0/2011 to test the immune effects of-denolaté in healthy
volunteers at the Department of Cytogenetics and Immunology of NIC8nalate (Olive

Leaf Extract) is a dietary supplement patented by East'PdRlesearch, Inc.-Henolate
formulation is prepared on a patented extraction process of selected olive dedvat
contain Oleuropein. Each capsule contains 500 mg olive leaf (Olea Europaea) extract. In our
study we examined the effect of 21 days ofLenolatd treatment on the immune
parameters of healthy volunteers. The end points measured were: qualitativee an
guantitative blood counts, the ratio of lymphocyte populations, lymphocyte activation and
the oxidative burst of neutrophil granulocytes. The measurements were carried out on the
first day before the start of the treatment (0 point) and on th&, 85" and 2f' days.

The theoretical basis of immunology tests

Immunetoxicology examines the damaging/modifying effects caused by exposure at the
workplace, environment or therapy on the immune system. Its task is to detect and assess
the modifying factors aéfcting the immune system especially from the aspect of their effect

on human health. An immune response may be elicited when the immune system is the
passive target of a chemical agent or when the chemical, as an antigen, triggers a specific
response. In@nsequence of the complexity of the immune system the chemical agents have
a broad target of attack. They can affect the development, maturation, division,
differentiation and function of cells, or modify the regulation of the immune system.

The immunoloy tests were carried out on peripheral blood sampM#hite blood cellhave

an important role in the defence mechanisms of the body. Blood contains an average of
9x10 / | white blood cells, but 4.0 x 18/ 1 is also within the normal range. There aren@in

types of leukocytestymphocytes, monocytesnd granulocytes 20-45 % of leukocytes of a
healthy person are lymphocytes; 2% are monocytes and 5@ % are granulocytes.
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Normally thelymphocytecount is in the range of 1-8.5 x 18/1, and their imrtance lies in
mediating the adaptive immune response. They are relatively small cells, their round shaped
nucleus fills the cytoplasm almost completely. Lymphocytes are classified into 3 main
groups:T andB lymphocytesind Nk-cells During the adaptivenmune responseytotoxic T
(Tc)cells are generated which are able to destroy the pathogens directly (cellular immune
response), andB lymphocyteswhich produce antibodies (humoral immune reaction). The
presence ohelper T lymphocytgd h)is essentiafor the division and differentiation of T and

B cellsNK cellill virus infected or cancerous cells.

Monocytesmake up abouP-9 % of the white blood cells-@ x 16 /1), their nucleus is large,
kidney or bean shaped. They originate from the bone marrohey then enter the
circulation where they spend about 72 hours, and then pass through the blood vessel wall
and change intdissue macrophaged heir activation is initiated by lymphokines secreted by

T lymphocytes, and as a result they become ablgtiagocytose foreign matter such as
bacteria, and to release a number of inflammatory mediators.

The nucleus of granulocyté®comes lobed as they mature. Another characteristic feature is
the presence of large quantities of granules in the cytoplasrthe biologically active
material stored within them has a very important role in the development of inflammatory
and allergic reactions. Thaeutrophil, basophiland eosinophil granulocytesan be
distinguished on the basis of their histological staining props. Most of the granulocytes
are neutrophils(3-6 x 10 / I). Since their half life in the circulation is short, (generally ~6
hours), they are produced in large quantities every day. They are the basis of cellular
protection against infection, and casnter the tissues in large quantities. In the course of
bacterial or fungal infection the neutrophil granulocytes phagocytose and destroy the
pathogens. The intracellular killing of pathogens is achieved by oxpdependent
enzymes (lysosomal elastaseysdsime) and oxygedependent enzymatic systems
(principally NADPidxidase). The activated phagocytic cells produce antimicrobial reactive
radicals, so called reactive oxygen intermediates (ROI) in a reaction named oxidative burst.

A number of moleculespiarkers" appear on the surface of lymphocytes and with their help
the lymphocyte populations can be distinguished from each other. These markers have been
classified into groups, and each marker has been given a CD (Cluster of Differentiation)
number. Thebasic lymphocyte populations (T, B, NK cells) can be defined with cell markers:
T lymphocytegxpress CD3 (CD3+ cell®)per T cellglso express CD4 (CD4+/CD3+ cells),
cytotoxic T cellexpress CD8 besides CD3 (CD8+/CD3+ cells). Immature T cells brfres

the CD4, and the CD8 molecules (CD4+/CD8+ a@liginphocytesan be characterized by

the CD19 cell surface antigen (CD19+ceaIK) cellhave CD56 surface molecules, but do not
express CD3, therefore they are characterized as CD56+6ex8 ©25 (IE2 receptor) and

CD71 (transferrin receptor) surface antigens cannot be detected on resting lymphocytes,
they are expressed when the lymphocytes are activated (e.g. by an antigen). Therefore these
surface molecules can be used to detect the actoratf lymphocytes.

Immunotoxic materials can affect different immune parameters; therefore we have adjusted

our measurements to characterize different parameters. This is important, because the
change in one parameter or another is not suitable to chanamtethe general condition of

the immune system, conclusions can only be drawn from changes in the data pattern. We
characterized the immune status of the studied subjects by measuring characteristics of

white blood cells gained from peripheral blood. Qtalve and quantitative blood count
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was determined, and immune phenotyping was used to determine lymphocyte
subpopulations and the CD25-@R) and CD71 (transferrin receptor) activation antigens
expressed on lymphocytes with the aid of monoclonal antibsdproduced against cell
surface molecules.

Innate immunity was characterized with the help of a functional test: the killing capacity of
white blood cells was determined by measuring the production of reactive oxygen
intermediates (ROI) of granulocytes.

Test procedure

Selection of healthy volunteers

The selection of 30 healthy volunteers (15 women, 15 men) was carried out by KAQUN
| ' bD#wL! YTFaGod 9EOfdzaA2Yy ONARGSNRI Ay GKAZ
infection, the use of any kind of dgs or dietary supplements, because these could affect
immune parameters.

The participants were informed about the purpose and the course of the study, and they
signed aDeclaration of Agreemerdonfirming that they had received information about the
studyand that their participation was voluntary.

Duration of the study and the procedure:

The examined persons participated in a 21 dalyedolate treatment which consisted of
taking 2 capsules 3 times a day. The measurements were done on the first dase befo
treatment (G-point), then on days 8, 15, and 21.

Methods:

Blood sampling: Blood sampling at the site: day 1 before the treatmeroiftt), then on
days 8, 15, and 21 after the first 2 capsules fedolate, during the same part of the day.
The blmd samples were taken from the cubital vein of the examined persons in sitting
position, under sterile conditions with venipunction. Standard 3 ml sterile vacuum blood
sampling tubes containing antbagulant were used for blood sampling. One 3 ml tubd wit
EDTA antcoagulant for determining the qualitative and quantitative blood count, one 3 ml
tube with heparin for the immunology tests. The blood samples were given unique
identifiers marked on the blood sampling tubes.

The following tests were carriedut on the blood samples:

1) Qualitative and quantitative blood count

The qualitative and quantitative blood count was carried out with an automated analyser in
the blood sampling laboratory of the Hungarian Institute of Occupational Health (Bp. IX.
Nag@t NI R G SNJ HdO O
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Determined parameters:

WBC leukocyte count

abs LY, abs MO, abs NEUTR, abs EO: the absolute number of lymphocytes, monocytes,
neutrophil and eosinophil granulocytes

LY %, MO %, NEUTR %, EO %, BA %: percentile distribution of lymphoopiasytes,
neutrophil eosinophit and basophil granulocytes

RBC red blood cell count

Hb concentration of hemoglobin in the blood

HTK hematocrit

MCV mean cell volume

MCHC mean corpuscular hemoglobin concentration

RDWCYV red blood cell distribution width

MCH mean cell hemoglobin

Thrombocyte count

2) Determination of qualitative immune parameters (immune phenotyping)

The subpopulations and activation of circulating lymphocytes were determined by immune
phenotyping, using flow cytometry. Heparinised wholdood was used for the
measurement. The surface markers of peripheral lymphocytes were measured with
fluorescent labelled monoclonal antibodies in a flow cytometer. The surface antigens
examined were: CD3 {Cell receptor), CD4 and CD8ddll cereceptory, CD19 (Rell co
receptor), CD25 (interleuki receptor), CD45 (proteitirosine-phosphatase, pan leukocyte
marker), CD56 (neural cell adhesion moleculescBiKmarker), CD71 (transferrin receptor).
Using 3 and 4 colour staining the following antibadynbinations were used: (1) CDBSIC

| CD8PE / CD®erCP / CDAPC; (2) CDSBITC / CDBerCP / CD4BPC; and (3) CDHATC

/ CD3PerCP / CDXAPC. Standard forward and side scatter gating combined with CD45 was
used to separate leukocyte populations atul set the lymphocyte gate. The lymphocyte
subpopulations of the donors (T lymphocyte, helper T, cytotoxic T, B lymphocyte and NK
cell) were determined with the aid of cell markers. CD25 and CD71 surface antigens were
used to determine the activation ofinphocytes.

Determined parameters:

Ly, Mo, Neu, Eos: percentage of lymphocytes, monocytes, neutrophd eosinophil
granulocytes

Total T, T helper, T cytotoxic, Immature T, B cellc&lK percentage of T lymphocytes,
cytotoxic and helper T lympho®4, immature T lymphocytes, B lymphocytes andcHlic
within lymphocytes

Th/Tc: The ratio of helper and cytotoxic T lymphocytes

Activated T: percentage of CD25-Zlkeceptor) activation antigen carrying T cells within the
T cells
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Activated Th: percentagef CD25 activation antigen molecule carrying helper T cells within
the helper T cells

Activated Tc: percentage of CD25 activation antigen expressing cytotoxic T lymphocytes
within the cytotoxic T lymphocytes

CD71 positive T: percentage of CD71 (transfariceptor) molecule carrying T cells within

the T cells

CD71 positive B: percentage of CD71 (transferrin receptor) molecule carrying B cells within
the B cells

3) Determination of functional immune parameters

Measurement of killing capacity of neutroplgtanulocytes (reactive oxygen intermediate
measurement)

The production of reactive oxygen intermediates (ROI) which is directly proportional with
the killing potential of white blood cells was measured with the aid of Bursttest
Ot KI 3206 dzNB { thid granlotytes rbsfatuli tdBadtivation by producing reactive
oxygen intermediates, which oxidize the fluorogenic substrate. The quantity of oxidized
substrate is proportional to the production of reactive oxygen radicals. Heparinized whole
blood was usedand the measurement was carried out on a flow cytometer. We measured
the quantity of oxidized substrate in the control and the stimulated samples, and
determined the percentage of ROI producing cells. The activation stimuli: 1) fMLP
chemotactic peptide (wak stimulus). 2) E. coli opsonized with antibody, which stimulates
through the Fc receptors that recognize the constant part of the antibody (particulate
stimulus) 3) PMA (phorbahyristilacetate), which transports signals through protein kinase
C (strongstimulus)

Determined parameters:

Production of reactive oxygen intermediates (ROI)

- Control, fMLP, E. coli, PMA: ROI production in unstimulated samples, and samples
stimulated with fMLP, E. coli, and PMA

Percent of ROI producing cells

- Control, fMLP, E. coli, PMA: Percent of ROI producing cells in unstimulated samples, and
samples stimulated with fMLP, E. coli, and PMA

Statistical analysis:

{ G dzR Sy (i -©tast wak usédBoRthe group level statistical evaluation of the results, the
level ofsignificance was set at p<0.05.
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Results and conclusions
One person (L114) did not show up at the last measurement.
1) Qualitative and quantitative blood count

The group results of qualitative and quantitative blood counts are showhable 1.the
individual results inTable 2.The absolute numbers of leukocytes at the group level and
individual level showed little changes, and individually remained within the normal range in
most cases. Biologically significant change was not observed in the qualittide
guantitative blood count either at group or individual level, except for two cases. The
subjects coded L16/46/76/106 and L21/51/81/111 had a highly increased leukocyte count
(caused by the increase in neutrophil count) at the time of the last measemgncompared

to the previous week.

2) Determination ofqualitative immune parameters (immune phenotyping)

The measurements carried out with the flow cytometer produced very similar results to
those carried out with the automated analyser regarding the patite distribution of
lymphocytes, monocytes, neutrophdnd eosinophil granulocytes. This can be considered as
the internal control of the measurements.

Results at the group level

The group averages of immune parameters are showrmable 3.The percerdge of
activated (CD25+) T lymphocytes increased statistically significantly from the first week
compared to the O point, and the same was observed in the case of activated (CD25+) helper
T cells. The percentage of activated (CD25+) cytotoxic T cellasedrsignificantly on the

first and the third week compared to the initial value. The percentage of transferrin receptor
positive (CD71+) T and B lymphocytes also increased at the first and third week of treatment
compared to the 0 point. We found no genddifferences: the same results could be
observed for the whole group, and also for men and women.

In the course of the treatment the ratio of leukocytes changes statistically, but the changes
are so small that probably no physiological importance can thactzed to them. No
significant changes were observed in the ratio of lymphocyte subpopulations (total T cells,
helper T cells, immature T cells and B lymphocytes).

Individual results

Figure 1. shows the changes in T and B lymphocyte activation afteeBsvireatment with
d-Lenolate at the individual level. The activation of T lymphocytes increases after 3 weeks
treatment compared to the initial values: the ratio of CD25+ T cells increases in 89,7 %, is
unchanged in 6,9 %, and decreases in 3,4 % ostlects compared to initial values. The

same tendency can be found in the case of helper T lymphocytes: the ratio of activated
(CD25+) helper T cells increases in 96,6 %, and decreases in only 3,4 % of the subjects at the
end of treatment compared to indl values.The ratio of CD25 positive cytotoxic T cells
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increases in more than half of the investigated subjects (55.2 %) remains unchanged in 41,4
and decreases in 3,4 % compared to the 0 point. The ratio of CD71+ T cells increases in half
of the subjecs, and stays unchanged in the remaining half. The activation of B lymphocytes
also increases, the ratio of CD71+ B increases in 75 % of the subjects and remains unchanged
in 25%.

Figure 1. Activation of | ymphocytes
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The individual results of immune parameters are shownTable 4.Individually both
increased and decreased white blood cell and lymphocyte percentages could be observed
during the three weeks of the study, the changes are usually minimal, and the values
remained in the normal range in most cases. In the two subjects mentionethd
Qualitative and quantitative blood count section (L16/46/76/106 and L21/51/81/111) the
percent of lymphocytes decreased at the last measurement, but this was caused by the
increase in neutrophil count, as stated above, and not by a drastic decre#ise mumber of
lymphocytes.

3) Determination of functional immune parameters

Measurement of killing capacity of neutrophil granulocytes (reactive oxygen intermediate
measurement)

Results at the group level

The group averages for the production of reaetoxygen intermediates (ROI) of neutrophil
granulocytes are shown ihable 5.The ROI production of neutrophil granulocytes increased
significantly in both the control and the stimulated samples (fMLP, E. coli, PMA) in the whole
group and in men and womeifrom the first week of the treatment. Moreover, ROI
production increases with every week in every sample. The percentage of ROI producing
cells does not change significantly by the treatment witledolate.

Individual results

Figure 2. shows the individu@hanges in ROI production of neutrophils after 3 weeks
treatment with d-Lenolate. In the case of fMLP 96,6 % of the subjects showed an increase in

ROI production while 3,4 % showed no change. In the case of E. coli and PMA stimulation
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100% of subjects shved increased ROI production after three weeks of treatment
compared to initial values.

Figure 2. ROl production after
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The individual results for the production of reactive oxygen intermediates (ROI) of neutrophil
granulocytes are shown ihable 6.Similarly to group results, the inddual results show a
weekly rise.

Summary

In our study we examined the effect of 21 days efeholaté treatment on the immune
parameters of healthy volunteers. The end points measured were: qualitative and
guantitative blood counts, the ratio of lymplgte populations, lymphocyte activation and
the oxidative burst of neutrophil granulocytes. The measurements were carried out on the
first day before the start of the treatment (O point) and on th&, 85" and 2f' days.

{ G dzR Sy (i -Otést walk Used® he group level statistical evaluation of the results, the
level of significance was set at p<0.05.

A nonspecific activation of T lymphocytes (indicated by the increase in the expression of the
CD25 and CD71 cell surface antigens) could be detectedumably caused by the-D
Lenolate treatment, indicating the increased activity of the immune response.

The increase of the production of reactive oxygen intermediates both at group level and at
individual level shows the intensification of the killing @atial of neurophil granulocytes.

No biologically significant changes were observed in the qualitative and quantitative blood
count either at group level or individual level during the 21 days-bébolate treatment.

The changes in the ratio of lymphocyabpopulations are so small that it they probably do
not have a physiological relevance.

10" of June 2011
5N !'yyl . ABEBNY DeédzZ |l {So6S
head of department advisor

associate professor
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Report about effects of Kaqun water on the speed of cognitive functions
Permit Number: NR-01514-4/2012

Summary

hdzNJ NBaSINOK LINRP2SOG a¢KS STFSOGa 2F YI |jdzy
conduded on randomly selected healthy elderly individuals who fit the age group. The
average age of the groups was around 65 years. We made 4 groups, 1.5l; 1l; 0.5 daily
consumption of Kaqun water as well as the control group whose members drank 1l tap
water. During the measurements the people who made the measurements and who
assessed the results did not know who was in which group, it was only made known to them
after the data have been processed (double blind). The connection between the dose and
the therapautic effect has also been examined.

We examined: plethysmogram, the spread of the pulse relaxed and under load with tools of
HRV analysis; blood pressure (systolic and diastolic), oxygen saturation, SRT (reaction time)
and CRT (cognitive reflex time).

The results of the measurements and the significance of the changes were assessed by
RopStat software.

We have gotten significant results for blood pressure lowering effect (systolic, diastolic).

By examining the spread of the pulse we managed to determinestifess index. In the 1.5l
and 1l daily groups significance could be shown in some intervals.

In case of the decreasing of the reflex time, we have gotten significant results in all three
groups.

In case of the cognitive time we have gotten significantitssn all three groups.
The oxygen saturation has only increased significantly in the 1,5] group.

The data of the control group have shown similar results to the consumption of Kaqun water
in the base datdirst week interval in several cases, but thieet is not lasting. The cause of

this might lie in the psychic area, but more likely that by ceasing the lack of fluids, the
OANDdzt F GAYy3T 06f22R @2fdzvYS Aa RAfdziSR GKI 0Qa
This improved effect is not as lasting as the effect cduseconsumption of Kaqun water.

By examining the dose and effect duration it can be seen that in case ofil&/day the
maximal effects are shown in the 3ddh week, there is constant improvement, while in

case of 0.5l/day consumption the best rasuére in the 2nd week, after that the results
deteriorate. This signifies that basicalhl Bbl/day dose is appropriate.

We can see from this examination that Kaqun water improves the haemodynamics, it speeds
up the reflex and thought processess, incréasel KS 062 Reé&Qa 2Ee3aSy 02yl
people.
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Introduction
The theory of Kaqun water

Kaqun water is specially produced water for consumption and bathing (functional water),
whose physical properties, ph, oxygen level are different from normakuohy water (OTH
permit 4202/2007, OKI expert opinion: 6212/2011). Kaqun water is a fluid, which contains
16 mg oxygen per litre, pH value is between 7.5 and 8.5 (slightly alkaline), it has lower
osmotic pressure than cytoplasm, whose effect mechanism is:

modified absorption and utilization conditions

- high dissolved oxygen content

- burstlike pro-oxidant effect, which speeds up cell regeneration, boosts the immune
a2aidsSyz OldzaSa @Faz2zRAtlIGA2Y YR LRGSYOGAL

- alkaline effet, which decreases acidic deposition, and through this tissue edema

We associate the deceleration of memory, neural and cognitive functions with old age. We
assume this is due to the accumulation of yuxidant radicals, metabolites accumulating in
the bady and the decrease of neural and mental activity.

The decline of neural and mental functions is one of the early signs of aging, which can be
objectively determined by measurements.

Aim:
1. To justify or reject the hypothesis that the consumption of Kaqatewinfluences:
a. basic mental functions
b. impact on the operation of the autonomic nervous system
c. influences blood pressure
d. effects vasodilation
2. To examine whether these effects depend on the dosage
3. To examine the rate of development in time and durabilityhe effects
Materials and methods
¢tKS SEIFIYAYILGA2Y 61 & fSR 6& ! yRNI & | dzaTt NJ RN
dr., with the involvement of the workers of Kaqun Ltd. A total of 60 people took part. They
formed 4 groups with 15 people eachhe groups were:
1. Consumption of 0.5 Kaqun water daily
2. Consumption of 11 Kaqun water daily

3. Consumption of 1.5 Kaqun water daily
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4. Control group; consumption of 1l water daily

Table 1. Group characteristics

composition age
male female | total average standard
deviation
1. 5 8 13 65,69 years 4,73
2. 3 12 15 63,73 years| 6,56
3. 3 8 11 68,36 years 6,12
4. 2 7 9 66.44 years| 7,9
total /|13 35 48 65,93 years 6,33
average

The dropout during the examination was not due to side effects. Onentextr complained
about headache, but relationship with the water consumption could not be proven.

The study was placebo controlled, randomized, double blind trial.
The materials: Kaqun water, placebo; tap water in Kaqun glass.

The study included volunezs of both sexes between 50 and 75 years of age, who did not
consume Kaqgun water nor bathed in Kaqun water for 2 months prior to the examination.
Health status was appropriate for their age. The sorting of the people was done in order of
arrival, no otter factor determined it (0.5 1 ¢ 1.5), random method. Members of the
control group were chosen from visitors from another town, they did not meet with the real

group.
When selecting the sample, the following criteria had to be fulfilled by the volunteers

Selfsufficient, or still active worker in the given age group, lives an active social life, has
average health status, (nemospital treatment) elderly for this study.

The examination consisted of the following tests:

1. Serial reflex time (SRT)testing the dominant hand 35 times. We analyzed the
average P200 time, filtering out the 3 highest values we deem as a learning phase.
We also examine the wave of the P200 time. Normal value is 200msec.

2. Cognitive reflex time (CR@yecognizing different soundsignaling with the push of
a button, making it more difficult with counting backwards, pushing the button and
simultaneously saying the number. Length of the test is 35 times. Normal value is
300 msec. In the examination we did not include the 3 higlvedéies and values
under 200msec. We deemed the highest value a learning value, which falsely
stretches the results and the values under 200msec are not the results of a cognitive
process.
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3. HVR measurement, standard deviation, standard deviation % in na@ondition and
after 10 squats (30 watt load). We recorded base data and the differences. The
standard deviation data represents the stimuli of the sympathetic and
parasympathetic nervous system, so can ve used as stress index. We determine the
minimal and average value of vasodilation, which shows the flexibility of the
capillaries.

4. Measuring oxygen saturation

5. Blood pressure and heart rate were recorded. The heart rate was measured in a
relaxed state and after load in an every 10 second cycle, the fixjnde the time
when the heart rate reached the relaxed heart rate after load.

Instruments for measuring:

Oxygen saturation: Innomed jokstock company Oxycard device, which records the oxygen
saturation of the peripheral blood and the average heart rate.

hiKSN) dSaday YSttsSyeaQa GNBY2YSGSNE oKAOK
response, also a software can dynamically record the measures valued after statistical
analysis.

Statistical analysis: FFT analysis, linear correlatiod regression arigsis, standard error
analysis, normality test, dependent variables (equality of averages test, stochastic
homogeneity test), and to assess the significance level of the changes.

The duration of the test wagyyear.

Groups were formed from the subjectsycithe average (median) values of the groups were
analyzed.

Patient monitoring and impact assessment

5 measurements were performed on the selected subjects, at the beginning, then on the
7th, 14th, 21st, and 28th day. The fluid supply those days was dthecalculated quantities

(3, 5, 7 bottles of water). The data we measured are kept both in electronic form and in a
paper dossier, group composition was recorded separately. People who made the
measurements were not did not know the group composition.

Among the paper documents are stored the certificate for voluntary participation in the
study, general information document, examination sheet and certified receipt of the water.

Test results
1. Evaluation of systolic blood pressure

The blood pressure was measd before everything else, after at least 10 minutes rest.
The results are as follows (comparison of median values):
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Table 2. Comparative data

change of systolic blood pressure median value | rate of
decrease

weeks base 1 2 3 4

1,5 |./day 139 | 133 | 130 | 128 | 128 11

1 I./day 147 | 134 | 134 | 121 | 130 | (26), 17

0,5 |./day 139 | 132 | 131 | 136 | 128 11

control 139 | 130 | 144 | 138 9),1

The biggest rate in the decrease of the systolic blood pressure occurred in the 1l group, in
the control group it was minimal.

Graph 1 Systolic blood pressure
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The analysis clearly shows that a significant reduction of the blood pressure can be achieved
in all 3 groups, while the control group only moves with the test groups in the first week,
later it goes back to the base value ¥pbic effect, filling of water bodies).
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1,5l/day group analysis:

Table 3. 1.5l/day group data

group |averagel median|standard| relative | normality
deviation| deviation| (norm=1)

base 142 139 |18,525649 0,13 0,9891
1. week| 131,45| 133 |11,55304 0,0879 | 0,9778
2. week| 129,45| 130 |10,99421 0,0849 | 0,9785
3. week| 124 128 |13,29662 0,107 | 0,7428
4. week| 130,64 | 128 |16,98984 0,13 0,8006

When testing thedependent variableghe equality of averages were tested (analysis of
variance, robust analysis ofariance with degrees of freedom correction, Geisser
Greenhouse analysis, Huyieldt analysis), significance level p<0.001

Stochastic homogeneity tes(Friedman test, analysis of variance by ranking numbers,
robust analysis of variance with degrees ofefdom correction, Geiss@reenhouse
analysis, Huynireldt analysis), significance level p<0.005

Table 4. Significance level of linear correlation

t SIENE2YQa O2NNBfFGAz2

1 2 3 4
base| p=0,2159 p=0,2624 p=0,1550 p=0,0292
1 p=0,038
2 p=0,250
3 p=0,0471
4

(white: not significant, yellow: p<0.05, green: p<0.01, blue: p<0.001)

The systolic blood pressure started significantly decreasing at the end of the second
week, and kept that until the endf the study.
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Graph 2. 1.5l group standard error changes
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From the second week onwards, the measured values fall outside the margin of the standard
error; this indicates that there is an effect behind it, and not measurement fluctuation.

Evaluation: he dependent variables and the stochastic test proved that the grouping was
correct. The linearity test examines the difference between each phase, so it determines the
therapeutic period. From this we can see that the biggest change occurs related to the
second week of the treatment, when the third and fourth week values are in strong
significance. At the fourth week there is significant change in every comparison.

1l/day group analysis

Graph 3. 1l/group standard error analysis

Systolic blood pressure in 11 Kagun water group
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The change in the values outside of the boundary of the standard error at the first week
already. The decrease continues until the third week, when the blood pressure rises, but
does not reaches the base value.

Table 5. 1 l/day data

group | average| median | standard| relative | normality
deviation| deviation| (norm=1)

base 140,4 147 |17,63438 0,126 0,721

1. week|136,8667 134 |15,8739] 0,116 | 0,9505

2. week| 136,2 134 | 16,7127 0,123 | 0,9982

3. week| 126,8 121 |16,66133 0,131 | 0,6611

4. week|132,4667 130 20,75664 0,157 0,7439

The average decrease in the systolic blood pressure is 8 mmHg (best value 14 mmHg),
median 17 mmHg (best value 26mmHg). At the last measurement, the blood pressure
increased. The base value, third and fourth week values were not of normal distribution.

When testing thedependent variablesthe equality of averages were tested (analysis of
variance p<0.001, robust analysis of variance with degrees of freedom correction, Geisser
Greenhouse analysis, Huyieldt analysis), significance level p<0.005

Stochastichomogeneity test(Friedman test, analysis of variance by ranking numbers, robust
analysis of variance with degrees of freedom correction, GeGestnhouse analysis,
HuynhFeldt analysis), significance level p<0.005

Table 6. Significance level of linearrelation

t SI NE2y Qa O2NNBt (A2

1 2 3 4
base p=0,017

1
2

4

(white: not significant, yellow p<0,05, green: p<0,01, blue: p<0,001)

Evaluation: While the dataset is different from normal, the dependent variables and the
stochastic test proved that the grouping was correct. The linearity test examines the
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difference between each phase, so it determines the therapeutic period. Fromvthisan

see that the change from the second week (blue) indicates very high significance. When
compared to the base value, the difference is significant except for the last week and this
stands related to all previous values as well (we evaluate incredie fourth week).

0.5l/day group analysis

Graph 4. 0.5I group standard error analysis

Systolic blood pressure in 0.5 Kaqun water group
145
140 .
A
135 * *
130 ; A *
125
base 1 2 3 4
max 141,233 134,6845 132,4255 137,877 130,5945
min 136,767 129,3155 129,5745 134,123 125,4055
A med 139 132 131 136 128

The change in the values is outside the boundary of the standard error from the first week
already. The standard deviation is biggest in the first and fourth week&hwsignifies a
slower and less lasting process of the decrease of the blood pressure.

Table 7. 0.5 I/day data

group | average| median| standard| relative | normality
deviation| deviation (p)
base 139 139 16,1 0,116 1
1. week|133,6923 132 19,36 | 0,145 | 0,99
2. week| 132 131 10,28 | 0,0779 | 0,7223
3. week|133,9231 136 13,54 0,101 | 0,4314
4. week|129,7692 128 18,71 0,144 0,646

The average decrease in the systolic blood pressure in the 0.5 group was 10 mmHg,
11lmmHg in median. The biggest standatdviation is after the first week (different
reactions), the deterioration in the normailty test can be seen at the third week
measurement, where by on patient we measured a 28 mmHg decrease in the blood
pressure. Due to this data only 3 patients weré¢ha below average group.

The examination of thelependent variablesand the stochastic homogeneityR A Ry Q U
any significance even by 20% trim level.

aKz2g

131/ 183



Table 8. Significance level of linear correlation

t SFNAE2yQa fAYySIEN O2N

1 2 3 4
base|p=0,009¢ p=0,0330 p=0,0310 p=0,0096
1 p=0,057 p=0,024(
2 p=0,0235 p=0,0020
3 p=0,0223
4

(white: not significant, yellow p<0,05, green: p<0,01, blue: p<0,001)

Examination of the linear correlation shows a significanange, and the significance is
particularly high when comparing it to the base value.

Control examination

Graph 5. Control group systolic blood pressure standard error analysis

Systolic blood pressure in control group
150
145 !
140 ' ' .
135 ' '
130 :
125
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115

base 1 2 3
max 141,945 132,6125 146,788 140,9035
min 136,055 127,3875 141,212 135,09655
med 139 130 144 138

Significant decrease in the blood pressure can be observed, which extechase value in

the second week then sets back to it in the third week. The first decrease is likely due to the
filling of the water bodies and the body compensates this effect and the blood pressure
increases again.
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Summary:

The Kaqun water significiyp reduces the systolic blood pressure. For the 1.5l/day group this
continuously applied during the consumption, in the 1l/day group this effect was not so
lasting, a slight increase can be observed in the last week, then the decrease continues. In
the 05l group this jump can be observed in the third week, then the decrease continues. It
can be concluded that the effect is proportional to the quantity consumed.

Evaluation of diastolic blood pressure

The blood pressure was measured before everything, eifter at least 10 minutes rest. The
results are as follows (comparison of median values):

Table 9. Diastolic values

change of diastolic blood pressure median

weeks Base|1 2 3 4
1.5 I./day 77 |78 |69 |74 |69
1 l./day 73 |72 |77 |72 |71
0.5 l./day 80 |75 |78 |79 |75
control 69 |71 |67 |71

Graph 6. Change of diastolic values

Diastolic blood pressure

85

80

"
75 v / \

60 T T T T

65

—8—1.5I./day — — 1 |./day 0.5 |./day == control

133/ 183



When measuring the diastolic values, the decreasing tendency of the blood pressure could
be detected, though in an undulating manner.

1.5l group analysis

Table 10. Effect of 1.5 on dialic blood pressure

group | average|decreasq median|decreasq standard| relative | normality
b-x b-x | deviation|deviation (p)

base |78,90909 77 10,22 0,13 0,9901

1. week|75,81818 3,09091 78 1 9,806 | 0,129 | 0,9895

2. week|71,0909] 7,81818| 69 8 9,104 0,128 0,9483

3. week|76,18182 2,72089| 74 3 6,539 | 0,0858 | 0,8846

4. week 72 6,90909| 69 8 10,22 0,142 | 0,8878

Checking the median, the diastolic pressure does not change after the first week; it reaches
the lowest value by the second week.

The analgis of thedependent variables did not show any significance, in case of the
stochastic homogeneity testhe significance is only projected.

Table 11. significance level of linear correlatic

t SIENE2YQa fAYSIENI O2N

1 2 3 4
6t 1p=0,483¢ p=0,825¢ p=0,9104 p=0,3263
1 p=0,0986 p=0,7411 p=0,1351
2 p=0,0347 p=0,041¢
3 p=0,0344d
4

(white: not significant, yellow p<0,05, green: p<0,01, blue: p<0,001)
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Analysis of the linear correlation shows only the increaséhanthird week was significant
and the decrease in the fourth week compared to the second and third week.

Graph 7. 1.5l/day standard error analysis

Diastolic blood pressue in 1.5 Kaqun water group
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base 1 2 3 4
max 78,541 79,4785 70,3725 74,986 70,5405
min 75,459 76,5215 67,6275 73,014 67,4595
med 7 78 69 74 69

Analysis of the average values shows that the third measurement is outside the margin of
0 KS 0l & Sanddrd eroxS theideciease is continuous. The big standard deviation of
the base value is caused by a 100mmHG value we measured in one volunteer. At the end of
the test period we measured 74 mmHg by this volunteer.

1l/day group analysis

Table 12. 1 l/dagffect analysis

group | average| median| standard| relative | normality
deviation| deviation (p)

base 73 73 5,278 | 0,0723 74,2

1. week| 74,6 72 9,934 0,33

2. week|77,26667 77 11,88 0,154

week| 71,46667 72 9,87 0,138

3
4. week| 74,2 71 12,64 0,17

When analyzing thedependent variablesand the stochastic homogeneity testno
significance could be found.
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Table 13. Significance level of linear correlation

t SIENE2YQa fAYSIENI O2N

1 2 3 4

base p=0,6214 p=0,5564 p=0,7854 p=0,363

A WD

The linear correlation analysis shows that the change compared to the base values is not
significant; the internal significance however is expressed (increase,asecrespectively).

0.5l/day group analysis

Table 14. 0.5l/day effect analysis

group | average| median| standard| relative | normality
deviation| deviation (p)

base |78,5384 80 |7,795462 0,0993 | 0,7375

=

week| 77,5384 75 |11,11767 0,143 | 0,8447

N

week| 77,7923 78 |6,326582 0,0814 | 0,9505

3. week| 79,1538 79 |[8,706761] 0,11 0,9752
4. week|76,15385 75 |7,776526 0,102 | 0,9891

When analyzing thedependent variablesand the stochastic homogeneity testno
significance could be found.
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Table 15. Significardevel of linear correlation

t SINE2Y Qa

fAYSIFENI O2N

1 2 3 4
base{p=0,0069 p=0,1530 p=0,1888 p=0,3390
1 p=0,0550p=0,0034 p=0,2198
2 p=0,1633 p=0,0562
3 p=0,4207
4

The linear correlation analysis shows thaetchange compared to the base values is not
significant.

Control group analysis

Graph 8. Control group diastolic values

Diastolic blood pressure in control group
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min 67,094 68,948 65,276 68,8935
med 69 71 67 71

The consumption of control water did not have a significant effect on the diastolic blood
pressure values, the moves were within timargin of the standard error.

Overall only the consumption of 1.5l/day had a significant effect on the diastolic blood
pressure.
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Relaxed vegetative index test

The vegetative index is the quotient of the averag® Ristance divided by the standard

deviation. The heart frequency is controlled by the autonomic nervous system, an
AYYSRAFGS NBFOGA2Y OFy o6S asSSy G2 (GKS o62Re
KelLlRikKkSaAra 2F GKS aiddzRe Aa (GKIFIG GKS O2yadzyLld
withsiNBaa (2 LKeaAOolf AYLIOGad | SFENI FNBI dzSy (
physical and psychological effects. It indicates an external effect, that in the second week in
every group (control included) increase was observed.

Table 16. Change ihd relaxed vegetative index

Change of vegetative index median start¢ end
difference
weeks base 1 2 3 4 | (maxmin difference
1,5 l./day 4,05 | 4,22 | 476 | 3,9 3,9 -0,15 ¢0,86)
1l./day 4,74 | 3,06 | 3,39 | 4,48 | 3,45 -1,29 ¢1,68)
0,5 l./day 499 | 3,65 | 425 | 3,656 | 4,18 -0,81 €1,34)
control 462 | 34 | 505 | 3,71 -0,81 (+1,65)

Graph 9. Change of relaxed vegetative index
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1.5l group analysis:
Table 17. 1.5l/day group change of vegetative index

group | average| median | standard| relative | normality
deviation| deviation (p)

base 4,4 4,05 1,629 0,37 0,6671

1. week|4,262727 4,22 1,356 0,318 | 0,8347

2. week|4,372727 4,12 1,903 0,435 | 0,9577

3. week|4,174545 3,9 1,184 0,284 | 0,6815

4. week|4,106364 3,9 1,582 0,385 | 0,8911

When analyzing thedependent variatbes and the stochastic homogeneity testno
significance could be found.

Table 18. Significance level of linear correlation

t SFNAE2yQa fAYySIN O2N

1 2 3 4
base p=0,4574 p=0,1763 p=0,7555 p=0,1970
1 p=0,0072 p=0,0267 p=0,0100
2 p=0,0291 p=0,0339
3 p=0,0378
4

The linear correlation analysis shows that the change to the base value is not significant, the
values increase after the first week of consumption, then a constant, significant decrease
can be observed.
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1l/day group analysis:

Table 19. 1l/day consumption data

group | average| median|standard| relative | normality
deviation| deviation (p)

base |4,753571 4,715 1,53 0,307 | 0,7449

1. week|3,176429 3,03 1,517 0,434 | 0,5176

2. week|3,307143 3,36 1,15 0,324 | 0,5731

3. week|4,352143 4,465 | 1,795 0,383 0,304

4. week|3,393571] 3,37 1,634 0,438 0,027

In the first week measurement after the consumption of Kaqun water, the stress index
decreased, then a constant increase was observed, which did not reaclasieevhlue, then
it decreased again in the fourth week.

When testing thedependent variablesthe equality of averages were tested (analysis of
variance p<0.001, robust analysis of variance with degrees of freedom correction, Geisser
Greenhouse analysis, HiyFeldt analysis), significance level p<0.01

Stochastic homogeneity teqtFriedman test, analysis of variance by ranking numbers, robust
analysis of variance with degrees of freedom correction, GeGestnhouse analysis,
HuynhFeldt analysis), signifinae level p<0.001.

Table 20. Significance level of linear correlation

t SENE2YQa fAYSIEN O2N

1 2 3 4

ot 1p=0,0270 p=0,0284
1
2
3 p=0,3157
4

Thechange is significant compared to the base values except for the third week. The change
is significant compared to the first week.
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0.5l/day group analysis:

Table 21. 0.5l/day group data

group | average| median| standard| relative | normality
deviation| deviation (p)
base |[4,537697 4,99 1,056 0,233 | 0,1681
1. week|4,566154 3,65 3,238 0,709 | 0,2715
2. week|4,296923 4,25 1,226 0,285 | 0,7581
3. week|3,601538 3,65 1,008 0,28 0,9905
4. week|4,426154 4,18 1,874 | 0,423 | 0,839

The first week consumptionid not have any effect, the decrease started from the second

week, then it showed increase again at the last measurement.

When analyzing thedependent variablesand the stochastic homogeneity testno

significance could be found.

Table 22. 0.5 I/day sigigance level of linear correlation

t SFNAE2Y Qa

f AYySEN O2N.

1 2 3 4
6t 1p=0,3771p=0,8039 p=0,5253 p=0,1154
1 p=0,8664 p=0,8625 p=0,0344
2 p=0,1016 p=0,7563
3 p=0,5468
4

No significance could be shown in tlveear correlation test.
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Control group analysis:

Graph 10. Change of vegetative index in control group

Vegetative index in control group
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med 4,62 3,69 5,39 3,885

The relaxed vegetative index shows an undulating run, but none of the changes is significant.

Summary:

The change of the relaxed vegetative indaxthe 1.5| group shows a significant increase
from the second week onwards, while in the 1l group the decrease shows a constant
significant value. Based on this the 1l group should be highlighted.

SRT analysis

The change in the reflex time indicates theeed of the nerve impulses. The measurement
was done with classic method, publtton reply for an acoustic stimulus. The time between
the sounds was random. We kept the lowest values, the three highest values were

excluded.
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Graph 11. Srt measurement vaki

SRT median values
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In case of the raw data, visible change ban be seen in the 1.5l/day and 1l/day groups, in case
of the smaller dose and control group it is unclear.

Table 23. Change of SRT values

base 1 2 3 4

0,5 212,38 |211,8445 204,207 224,0699 207,1035

1 210,741} 200,483| 199,517 189,793| 203,429

1,5 223 | 205,897 196,36 | 191,429| 200,571

control | 190,625| 202,824| 175,5 | 197,667

Due to the high standard deviation we decided to trim the values and did the evaluation
after that.
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1.5l group analysis:

Graph 12. Effeatf 1.51 on SRT

Reflex time in 1.5 Kaqun water group
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max | 216,402 200,855 200,245 198,797 205,715
min 207,078 195,855 194,315 193,003 199,425
med 211,74 198,37 197,28 195,9 202,57
Table 24. Effect of 1.5] Kaqun water on SRT
group |averagel median| standard| relative | normality
deviation| deviation (p)
base | 211,74|210,621 27,97 0,132 0,913
1. week| 198,37 201,172 15,09 | 0,0761 0,99
2. week| 197,28 | 196,36| 17,79 | 0,0902 | 0,9934
3. week| 195,9 [191,429 17,38 | 0,0887 | 0,9794
4. week| 202,07|200,571 18,87 | 0,0934 | 0,9696

The reflex time constantly decreased until the fourth measure and there was a small

increase at the end within the margin of error.

When testing tle dependent variablesthe equality of averages were tested (analysis of
variance p<0.001, robust analysis of variance with degrees of freedom correction, Geisser

Greenhouse analysis, HuyReldt analysis), significance level p<0.01.

Stochastic homogeneityest (Friedman test, analysis of variance by ranking numbers, robust
analysis of variance with degrees of freedom correction, GeGsstnhouse analysis,

HuynhFeldt analysis), significance level p<0.001.
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¢FrofS Hp® tSIFENE2Y Qant
1 2 3 4
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4

The data and analysis show a strong significance between the water consumption and the
improvement in the reflg time.

1l/day group analysis:
Graph 13. Effect of 1l/day Kagun water

SRT in 1l Kaqun water group
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Amed | 210,741 200,483 199,517 193,441 203,071
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In the 1 liter dose there is a constant decrease in the median up until the fourth
measurement, in the fifth measurement there is an increase within the margin of error.




Table 26Effect of 1l/day on SRT

group | average| median|standard| relative | normality
deviation| deviation (p)
base |[208,0353 210,741 35,47 0,171 | 0,9013
1. week|209,4009 200,483 41,83 0,2 0,7479
2. week|205,6957 199,517 26,66 0,13 0,9732
3. week|207,1317 193,441 43,91 0,212 | 0,8896
4. week|210,7258 203,071 33,33 0,158 | 0,6636

The equality of averages and the stochastic homogeneity test does not show any
significance.

¢rofS HTD® tSIFNRBRZ2Y
coefficient
1 2 3 4

The linear correlation analysis shows a big significance in the values.

0.5l/day group analysis:

146/ 183



Graph 14. 0.5 l/day effect on SRT

SRT in 0.5 Kaqun water group
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The base value has a higlarsdard deviation due to a 403 value, so the standard error is also
high. To the second and third measurement the value of the standard error also decreased
significantly, which resulted in a decrease of the standard deviation in the test subjects.

Table 8. Effect of 0,5] Kaqun water on SRT

group average| median | standard|relative |normality
deviation| deviation| (p)

base 233,44 223,76 |65,44 0,28 0,5082

1. week|219,12 |221,21 |32,88 0,15 0,9182

2. week| 208,27 |205,84 |14,9 0,0715 |0,7599

3. week|223,83 |224,93 |31,74 0,142 0,9208

4. week|210,99 [209,03 16,76 0,0794 10,9978

The equality of averages and stochastic homogeneity test do not show any significance.
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¢FrofS HPpP tSIFNER2Y
coefficient

1 2 3 4

The linear correlation test shows a strong significance.

Cognitive reaction time

The time requirement for the cognitive processes measures the usage time of the wor
memory besides divided attention.

Graph 15. CRT test results

CRT median values
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We can see that related to the base time a significant acceleration can be seen compared to
the control group.
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Table 30. Change of CRT values

base 1 2 3 4

0,5 (409,2105 402,444 350,493| 324,999| 315,149

1 391,2 | 320,708 336,429 330,586 319,583

15 357,731 338,069 323,962 318,655| 315,321

control | 410,101| 352,692 359,269| 387,333
1.5l group analysis
Graph 16. Effect of 1.5l on CRT
Cognitive time 1.51 Kagun water group
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The consumption of 1.51 Kaqun water shows a significaahge in the first week compared
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11/ group analysis

Graph 17. Effect of 1l on cognitive processes

The decrease is constant compared to the base value. Both the dependent variables and the
stochastic homogeneity test showed strong significance. The linear regression test showed
signifiance in changes compared to the base value.

0.51 group analysis

Graph 18. Effect of 0.5 Kaqun water on cognitive effects

The median value increased in the first week compared to the base value, then a constant
decrease followed. From the dependent vdnlies the equality of averages and the stochastic
homogeneity test showed significance. The linear regression test showed significance in
changes compared to the first week.

Change in oxygen saturation
The consumption of water with higher oxygen content gldoincrease oxygen saturation
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