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DR. IVAN SZALKAI: FUNCTIONAL WATERS ɀ THE KAQUN WATER 
 

Nowadays we hear with increasing frequency about therapeutic products, or agents claimed 
ǘƻ ōŜ ǎǇŜŎƛŀƭΣ αƳƛǊŀŎǳƭƻǳǎέΦ ¢ƘŜǎŜ ǿƻƴŘŜǊǿƻǊƪƛƴƎ ŀƎŜƴǘǎ ƻŦǘŜƴ Ŧŀƛƭ ƛƴ ǎŎƛŜƴǘƛŦƛŎ ǾŜǊƛŦƛŎŀǘƛƻƴ 
tests, however the 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 oxygen ς with a technology similar to 
soda water, where CO2 gas is absorbed by the water. There is also the water treated with 
ozone; but characteristically, in this case when the pressure decreases oxygen will soon 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 for long periods.  

But what really is water? 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 the biologic structures. We know that 
its structure is H2O. 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 0 degrees, (did we ever wonder 
why?). 

However, comparing it with other, similar molecules containing 2 H atoms (H2S, H2Se, H2Te), 
we find that based on its molecular weight it should boil at -100 degrees. The structure of 
the water, which is called cluster, is responsible for this phenomenon. The formula of the 
water is not H2O, but H2nOn. Its basic structure is tetrahedron (4-water molecules form the 
structure H8O4). These tetrahedrons make up the clusters consisting of several hundred 
molecules. Liquid water contains individual molecules as well as small and large clusters. 
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 are aligned on the 
external shell of the cluster, they can have + or ς charge, 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 penetrate the cell wall. The water without clusters is 
ŎƻƴǎƛŘŜǊŜŘ αŘŜŀŘέ ǿŀǘŜǊΦ ¢ƘŜ ǎǇŜŎƛŀƭƛǘȅ ƻŦ ƪŀǉǳƴ ǿŀǘŜǊ ƛǎ ǘƘŀǘ ƛƴ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŀƭ 
change oxygen atoms are freed from their bonds and are stored inside the small clusters, 
and the large clusters break down 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 shaped molecules enabling chemical 
ǊŜŀŎǘƛƻƴΣ αŜȄŎƘŀƴƎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴέ ǘƻ ǘŀƪŜ ǇƭŀŎŜ ōŜǘǿŜŜƴ ǘƘŜƳΦ ¢ƘŜ ŜȄŎƘŀƴƎŜ ƻŦ 
information between cells has been discovered as the result of research carried out in the 
last decades and can be connected to the biophotons. These 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, light). The evaluation 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 poison, and 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 anti-oxidant system be upset degenerative diseases begin; this is called 
oxidative stress. In an environment 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 loose their sensitivity to radiation, cytostaticum, and photodynamic treatment.  

Kaqun water contains 18-20 mg oxygen per litre, which is 6-8 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 occurs in 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 the in-vitro system supports 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 (Haber-Weiss) reaction also 
within in-vitro circumstances. It is a known fact that the intracellular 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 of the redox-homeostasis. This ROS/RNS induced 
and regulated response is able to influence gene expression, apoptosis, cell growth, cell 
adhesion, chemotaxis, proteinςprotein interactions and the enzymatic functions, 
angiogenesis, immune processes, inflammation processes, Ca2+ homeostasis, ion channels 
and many other processes. 

The intake of kaqun water creates a reactive radical peak (ςҞhIΣ h2
ҍ and H2O2) 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, 
ŀƴŘ ŀƭǎƻ ǇǊƻǾƻƪŜǎ ǘƘŜ ōƻŘȅΩǎ ƻǿƴ ŀƴǘƛ-oxidant system. This wave of reactive radical 
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 the one-
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 dissolved in water in suitable form improves the oxygen supply of 
the tissues, first of all naturally around the entry-absorption 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 50-100% decrease in the number of 
tumour cells. The effect is not linear with the concentration of oxygen, and is only present in 
kaqun 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 1.2%-al after 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 cardiac 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-ǾŀǎŎǳƭŀǊ ŘƛǎŜŀǎŜǎ όǘŜǎǘǎ ƻŦ 5ǊΦ DȅǀǊƎȅ ½ŜƭǘƴŜǊύΥ 
a. In the case of patients suffering 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 peripheral obliterative 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. Kaqun water bath has the effect of improving skin diseases (virus, bacteria, 
fungus), and ulcers (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 kaqun water 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 
ǘǊŜŀǘƳŜƴǘ ǘƘŜ ŘƻǎŜ ǎƘƻǳƭŘ ōŜ ѹ ƭ ǇŜǊ ŘŀȅΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜǊŀǇȅ мΦр ƭ per day 
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 
alimentary tract. 

2. Bathing in kaqun water. The duration of the bath should be 50 minutes, 1-3 
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 in other 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 long-term oxygen effect in the case of ulcers. 

Availability of the treatment: 

The Kaqun treatment site operates at the basement of the Semmelweis Hospital surgery. 
Appointment: 06-20-нлрстуфΦ tǊƻŦŜǎǎƛƻƴŀƭ ǉǳŜǎǘƛƻƴǎΥ 5ǊΦ ½ƻƭǘłƴ IŜƎŜŘǼǎ  

 

Literature: 

G. N. I. Clark, C. D. Cappa, J. D. Smith, R. J. Saykally, T. Head-Gordon The Structure of Ambient 
Water, J. Mol. Phys 108, 1415-1433 (2010) 

5ǊΦ ¢ƽǘƘ WƽȊǎŜŦ α!Ȋ ƻȄƛƎŜƴƛȊłŎƛƽ Ƙŀǘłǎŀ ŀ ŘŀƎŀƴŀǘƻƪ ōƛƻƭƽƎƛŀƛ ǾƛǎŜƭƪŜŘŞǎŞǊŜέΦ hǊǾƻǎƛ IŜǘƛƭŀǇ 
нллт Ƨǵƭƛǳǎ мпмр-1420. 

5ǊǀƎŜ ²Φ CǊŜŜ wŀŘƛŎŀƭǎ ƛƴ ǘƘŜ tƘȅǎƛƻƭƻƎƛŎŀƭ /ƻƴǘǊƻƭ ƻŦ /Ŝƭƭ CǳƴŎǘion. Physiol Rev 2002 82: 47-
95 

 Vallance P, Leiper J. Blocking NO synthesis: how, where and why? Nat Rev Drug Discov 2002 
1: 939-950. 

WƻǎŞ aΦ aŀǘŞǎΣ CǊŀƴŎƛǎŎŀ aΦ {łƴŎƘŜȊ-WƛƳŞƴŜȊΤ wƻƭŜ ƻŦ ǊŜŀŎǘƛǾŜ ƻȄȅƎŜƴ ǎǇŜŎƛŜǎ ƛƴ ŀǇƻǇǘƻǎƛǎΥ 
implications for cancer therapy. The International Journal of Biochemistry & Cell 
BiologyVolume 32, Issue 2, February 2000, Pages 157-170  

 

http://www.cchem.berkeley.edu/rjsgrp/publications/papers/2010/373_Saykally_JMolPhys.pdf
http://www.cchem.berkeley.edu/rjsgrp/publications/papers/2010/373_Saykally_JMolPhys.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vallance%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Leiper%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Nat%20Rev%20Drug%20Discov.');
http://www.sciencedirect.com/science/journal/13572725
http://www.sciencedirect.com/science/journal/13572725
http://www.sciencedirect.com/science/journal/13572725
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The water 

  

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

It must be taken care of We were 
though at school 

 

 

 

 

What does a dipole structure know? 

 Hydrogen bridges are formed 

The distance of the hydrogen bridges is different 

 

 

 

Molecular weight 

Change of structure while melting 

Change of crystalline structure  

 

 

 

Dipole molecule 

Special structure  
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Hydrogen bond in water  

Water pentameter forming     Cluster forming 

 

 

 

H2nOn  

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 and Water cluster is stable for 
milliseconds  

 



Page 12 / 183 

 

Matter stored in water cluster 

 

Water polymer 

 

Proteins  

Hormones 

Carbohydrates 

Polymerisation is determined by the electron structure 

Can be: 

- electron donor 

- electron acceptor  

 

Polymerisation in water media is initiated: Fe2+/H2O2 
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Water polymerς and other therapies 

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

· soundς Tibetan sound therapy 
          - infra sound therapy (weapon) 

· Lightς light therapy 
         -  leaser therapy 

· Magnetic resonanceς magnetic therapy 

Radio wave ςcellular phone effect 

aǊΦ 9Ƴƻǘƻ ŀ ŎǊŜŀǘƛǾŜ WŀǇŀƴŜǎŜ ǊŜǎŜŀǊŎƘŜǊΣ α¢ƘŜ ƘƛŘŘŜƴ ǿƛǎŘƻƳέ ƛƴ ǿŀǘŜǊ 

 

 

hΩ ς O2 ς O3 ς OH- - H2O2
  - H2nOn 

¶ The basic element of life 

¶ Strong poison 

¶ The balance of pro-oxidant ς anti-oxidant system (redox system) 

¶ hƴŜ όƳƻǎǘ ƛƳǇƻǊǘŀƴǘΚύ ƻŦ ǘƘŜ ōƻŘȅΩǎ ǎȅǎǘŜƳǎ 

¶ Fight for the free electrons 

¶ Pro-oxidant strengthensς oxidative stress ς degenerative (civilization) diseases 
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Age and redox potential 

 

 

 

 

 

 

 

Oxygen level and tumour 

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

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

¶ High oxygen level slows the division of tumour cells 

 

 

¶ The oxygen absorption of 

cells is different in 

atmospheric and an within 

dissolved oxygen conditions 

 

¶ Dissolved oxygen improves 

circulation 

 

 

¶ The oxygen supply of the 

internal organs changes 

 

 

 

 

¶ Our own anti-oxidant 

systems are stimulated 
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Kaqun water and tumour 

 

 

 

Change in the cell membrane due to enzymatic or catalytic effect 

 

Counter example? 

Å Ho Joong Sung., Wenzhe Ma., Matthew F. Starost: Ambient Oxygen Promotes 
Tumorigenesis.  

Å  PLoS ONE | www.plosone.org May 2011 | Volume 6 | Issue 5 | e19785  

 

 

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

 

 

Signal = the change  

 

Free radical  as signal 

H2hҌhΩ Ґ H2O2 

 

H2O2 + Fe2
+
 = Fe3

+
 + 2 OH

-
                       

 

Millisecond signal 

Pro-oxidant effect 

 
Stimulation of the anti-oxidant 

system 

 

http://www.plosone.org/
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SOD  (super oxid dismutaze)            

2 O2
-. + 2H + Ҧ I2O2 + O2  

Fe2+ + H2O2 Ҧ CŜ
3+ + OHҍ Ҍ ωhI  

Fenton reaction 

The free radical produced this way goes far  

Primary anti-oxidant protectionς enzymes 

Secondaryς anti-oxidants taken with food  

 

 

Free radicals 

 

O2 > H2O 

4 electrons 

4 ATP  

More than 90% of the oxygen is 
used by the breathing chain of 
the mitochondrion, where 
oxygen acts as the final electron 
acceptor in the aerobic 
catabolism of glucose while ATP 
is produced.  
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Hypoxia, as signal 

 

1. The first cell electric system that sustains redox pattern 

2. This 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 expression, apoptosis, cell growth, cell adhesion, chemo-taxis, a proteinςprotein 
interactions and the enzymatic functions, the angiogenesis, the immune processes, the 
inflammation processes, the Ca2+ homeostasis, and the ion channels 
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Free radicals in the nervous system 

ROS, RNS ς neurotransmitter, neuromodulator, signal molecule 

 - synaptic plasticity, memory formation 

- formation of hippocampus memo 

 - stimulation of diencephalic dopamine neurons 

- hypothalamus ς stimulation of food intake 

Regulation- the neurotransmitters act also as free radical captors   

 

Where was it used up to now? 

For example: 

¶ Treatment of tumours 

¶ Treatment of burns 

¶ Epithelisation of wounds 

¶ Treatment of rheumatoid arthritis 

 

To our health! 
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THE EFFECT OF OXYGENISATION ON THE 
BIOLOGICAL 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 vessels of the host 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 
ŦƻǳƴŘ ŀƳƻƴƎ ǇŀǊŜƴŎƘȅƳŀ ŎŜƭƭǎΦ ¢ƘŜȅ ŀǊŜ ƴŀƳŜŘ άǾŀǎŎǳƭŀǊ ŎƘŀƴƴŜƭǎέΣ ŀƴŘ ǘƘŜƛǊ ǿŀƭƭǎ ŀǊŜ 
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 lining, basalis 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 diminished oxygen and nutrient supply accompanied by the 
formation of hypoxic or anoxic areas. Tumour hypoxia was recognized and described by Gray 
and his colleagues in 1953 [2]. Tumour hypoxia means that the partial oxygen pressure in 
tumour cells falls under the 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 what was mentioned 
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 is not determined 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, genomic instability and glucose metabolism [5, 
7, 17, 34]. However, the fact that the reduced oxygen content of malignant tumours results 
in intrinsic radio- and chemoresistance is of more importance to us [1, 3, 13, 14, 18, 22, 27, 
30].  

Thus the success of radio- and 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 and the radio- and chemoresistance inhibiting effects of 
oxygen have been also examined. A clear evidence of this is a common, international 
ŜȄŀƳƛƴŀǘƛƻƴ ƴŀƳŜŘ ά/h{¢ .мп ²ƻǊƪƛƴƎ DǊƻǳǇ hƴŎƻƭƻƎȅέ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ мн 
radiooncological centres. Within the 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 discussed, without 
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 aggression, which 
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 behaviour - or 
aggression - of tumours is determined by the oxygen level of the tumour and ƎŜƴŜǘƛŎ άƳŀǇǎέ 
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 oxygen tension 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 monoxide 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 intoxication etc. 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 areas of 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 colleagues [16] proved by in vitro examinations that the proliferation of 
cell cultures of primary and metastatic carcinomas immortalized by MCF-7 human mammary 
adenocarcinoma cell line and papillomavirus E6 oncogene as well as the proliferation of 
normal mammary gland epidermic cell cultures are significantly inhibited by hyperbaric 
oxygen (HBO) treatment which also causes an increased level of cell decay, and apopthosis 
(programmed cell-death). The fact that oxygenation increases the level of apopthosis is 
confirmed by several authors [15, 24, 28]. Previous examinations proved that 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 prostate carcinoma 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 conservative, stable metabolism processes. It has 
been stated that permanent hyperoxia ς which means oxygen saturation over average ς also 
has an antiproliferative effect, though to a smaller extent. The effect mechanism of 
oxygenation produced on cell proliferation 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 progression 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 malformations in the 
ǘǳƳƻǳǊ ŎŜƭƭǎ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ōȅ ǘƘŜ άƘȅǇƻȄƛŀ ƛƴŘǳŎŜŘ ŦŀŎǘƻǊέ όILCύΣ ǿƘƛŎƘ ƛǎ ŀ ǘǊŀƴǎŎǊƛǇǘƛƻƴ 
factor that also has a fundamental effect on the transcription of genes playing an important 
role in cell biology [9].  

HIF-1 is the heterodymer of HIF-1-ʰ ŎȅǘƻǇƭŀǎƳŀǘƛŎ ǇǊƻǘŜƛƴ ŀƴŘ ILC-1-ʲ ƴǳŎƭŜŀǊ ǇǊƻǘƻƴΦ ILC-1-
ʰ  Ŏŀƴ ōŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ǉǳƛŎƪ ǊŜŀŎǘƛƻƴ ǘƻ ǘƘŜ ƻȄȅƎŜƴ ƭŜǾŜƭΣ ǿƘŜǊŜŀǎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ILC-1-
ʲ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘ ŦǊƻƳ ƻȄȅƎŜƴ ǘŜƴǎƛƻƴΦ Lƴ ƘȅǇƻȄƛŎ ŎƻƴŘƛǘƛƻƴǎΣ ILC-1-ʰ  ǎǳōǳƴƛǘǎ ƳƻǾŜ ƛƴǘƻ ǘƘŜ 
nucleus where heterodymerization with HIF-1-ʲ ǘŀƪŜǎ ǇƭŀŎŜ ǘƘǳǎ ŦƻǊƳƛƴƎ ǘƘŜ ŀŎǘƛǾŜ ILC-1-
protein. HIF-1 connects to special hypoxic response elements located in the target genes 
thus activating target genes transcription. These genes code for erythropoietin, the vascular 
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 transcription of the two most 
important angiogenesis stimulators and VEGF is activated by HIF-1. Beside VEGF, HIF-1 
regulates other proteins and receptors that take part in blood supply such as plaque-derived 
growth factor ςB (PDGF-B), VEGF receptor-1, nitrate-oxide synthetase (iNOS) induced by 
endothelin-1, 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 use increases, thus ATP production is shifted 
from oxidative phosphorilation to the direction of anaerobe glicolysis, which is regulated by 
HIF-1. HIF-1 plays a role by means of activating the genes of glucose transporters (GLUT-1) 
and glicolitic enzymes (hexokinase, aldolase, lactate dehydrogenase, piruvate-kinase-M etc.). 
By means of an increasing glucose decomposition capacity, HIF-1 helps the production of 
precursors required for cell growth and provides ATP production even for lack of oxygen [25, 
40]. It can be stated that HIF-1 induces adaptation and adjustment possibilities by means of 
vessel proliferation mediated by VEGF, and by regulation of the aerobe-anaerobe switchover 
that supplies the energy demand of cells in hypoxic conditions as well.  
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Beside HIF-1, other hypoxia regulated transcription factors also play a role in cell response. 
bǳŎƭŜŀǊ ˁ. ŦŀŎǘƻǊ όbC-ˁ.ύ ƛǎ ŀƭǎƻ ŀŎǘƛǾŀǘŜŘ ŀƴŘ ŎƻŘŜǎ ŦƻǊ ǇǊƻƛƴŦƭŀƳƳŀǘƻǊƛŎ Ŏȅǘƻƪƛƴǎ 
(interleukin-6 and 8-, TNF-ʰ ŀƴŘ ŎȅŎƭƻƻȄƛƎŜƴŀǎŜ-2 (COX-2) genes. COX-2 has an angiogenesis 
and growth increasing effect and able to induce the genes of urokinase like plasminogenic 
activators and matrix mettaloproteinase-2 [40].  

Hypoxia also causes genomic changes in tumour cells. Malignant progression is a result of 
the genomic changes and 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 proteomic and 
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 adapting tumour cells 
proliferate at an increasing rate forming the dominant cell population of the tumour after a 
time. Local recurrences, metastasis tumours, radio- and chemoresistant cell populations are 
made up by the above cells. Hypoxic clonal selection increases the survival 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 
superoxides and reactive oxygen species. Reoxygenation also induces stress response genes,  
the expression of apopthosis inhibiting heat schock protein and stress response transcription 
factors (NK-k-B) beside reactive oxygen species [25, 26]. 

 

The Relationship between 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, whose 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 within the tumour; according to other 
sources the above value can be estimated between 25-30 Hgmm [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 the interaction 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 display 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 publications 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 oxygen 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, 
glioblastoma multiforme, 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 improves the 
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 examinations have 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 osteo- and 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 what 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 well as the 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 apoptotical potential 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 oxygenation raised growth inhibition in 
mouse ovarium carcinomas. 5-fluorouralacil and HBO increased the chemoresistance of 
sarcoma-180 implants. The results listed above suggest that oxygenation increases the 
resistance to alkilating agents. HBO and doxorubicin together 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 to anticancer 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 efficiency of cytokins (interferon-ʴΣ ǘǳƳƻǳǊ ƴŜŎǊƻǎƛǎ-ʰύ ŀƴŘ ŀƭǎƻ ƳƻŘƛŦƛŜǎ ǘƘŜ 
activity of lymphokin-activated killer cells that is mediated by interleukin-2 [35]. 

 

The Relationship between Hypoxia and Photodynamic Treatment 

 

Tumour cells are able to take up phorfyrins 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 the 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 of oxygenation [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 their anti tumour effects on 
hypoxic cells. One of them is Tirapamizine (TPZ), which causes DNA damage in tumour cells 
by oxygen sensitive bioreduction. AQ4N tertiary-N-oxide-amin is a bioreductive agent that 
produces its effect by two electron enzyme reductions with the participation of the 
citochrome P450-family, and closely links to the DNA. Besides, it is an effective 
topoisomerase II inhibitor. The quantity of AQ4N decreases in the presence of oxygen. EO9 is 
the natural product of mitomycin C and porfyromicin, 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 inhibiting 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 of 100-95% 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 
oxygen by 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, and in this 
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 considered as 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 the host. 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 drinking 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 of 5-fluorouracil increased in tumour 
xenografts [39]. 

The rate of oxygenation and the partial pressure of oxygen in the 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 hypoxic cervix, head and neck carcinoma 
cases have proved to have shorter survival periods that are statistically significant, and to be 
chemo- and radioresistant [17, 18, 20, 21, 23]. On the contrary, tumour growth was not 
possible to stop by means of oxygenation [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 for different tumour types may vary to some extent. 

 

Comments and Recommendations  

 

In several cancer research centres worldwide ς and also in the form of international co-
operations ς examinations have been carried out on the significance of tumour hypoxia, its 
effect on the biological behaviour of tumours as well as on the reduction of radio- and 
chemoresistance. Besides, special tumour inhibiting drugs affecting the target tissue of 
hypoxic tumour cells have been developed and tested.   

To my knowledge, within 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 
the aōƻǾŜ ƳŜƴǘƛƻƴŜŘ ŦŀŎǘΥ ƻƴŜ ƻŦ ǘƘŜǎŜ ƳƛƎƘǘ ōŜ ǘƘŜ ƻƴŎƻǘƘŜǊŀǇƛǎǘǎΩ ǊŜƭǳŎǘŀƴŎŜ ǘƻ ŀǇǇƭȅ 
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 well; the high 
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 wide-spreading this non invasive, effective, relatively cheap and practically 
complication free method.  

It seems reasonable to carry out examinations in properly prepared special institutes ς even 
in the form of co-operation - on great tumour population relating to the therapeutic effects 
of tumour oxygenation and its role in surmounting radio- and 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 personal tragedy. 

 

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, LLT- ˹˹ύ ƛƴ ƻǳǊ ŜȄǇŜǊƛƳŜƴǘǎΦ ¢ƘŜ Iрф ƛǎ ƭŜǎǎ Ƴŀlignant, while the 
LLT-˹˹ ƛǎ ŀ [Ŝǿƛǎ [ǳƴƎ ǘǳƳƻǳǊ ƭƛƴŜ ǿƛǘƘ ŀ ǎǘǊƻƴƎ ƳŜǘŀǎǘŀǘƛŎ ŀōƛƭƛǘȅΦ ¢ƘŜǊŜ ƛǎ ŀ ǎŜǇŀǊŀǘŜ 
ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƻƴ ƛǘǎ ŘŜǇƻǎƛǘƛƻƴΦ ²Ŝ ƎǊŜǿ ǘƘŜ ǘǳƳƻǳǊ ŎŜƭƭǎ ƛƴ wt˸L-1640 nutritive solution, 
we added  5-мл҈ ƻŦ C/{ όDL./hύ лΦлм ˸ ˹˩˾˩{ ŀƴŘ нͻмлɋш ˸  of glutamine and we grew the 
tumour cells for 4-10 days in it for the purpose of the experiments. 

 

˸́́ ŀǎǎŀȅ 

We determined the number of the tumour cells with the aid of the following materialΥ ˸́́ 
(3-(4,5-dymethyl thiazol ς2 ςyl ς2-5-diphenyltetrazolium bromide) 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 accumulate within 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 the extinction 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 following: 

ˢΦ ¢ƘŜ ŎƻǳƴǘƛƴƎ ƻŦ ŎŜƭƭǎΣ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜƛǊ Ǿƛŀōƛƭƛǘȅ ŀƴŘ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜƳ ƻƴǘƻ 
pates. 

ˤΦ hƴ ǘƘŜ ƛƴŘƛŎŀǘŜŘ Řŀȅǎ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻǊ ŎƘŀƴƎŜ ƻŦ ǘƘŜ ƴǳǘǊƛǘƛǾŜ ǎƻƭǳǘƛƻƴ 

˿Φ {ŀƳǇƭƛƴƎ ōŜǘǿŜŜƴ ǘƘŜ рth and 7th days after the transplantation 

D. Measurement of 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. 

 

Υ ˴vb Ґ ˴ˢv¦b ²!¢9w 
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The experiments performed 

Experiment 1. 

 

In the first experiment we transplanted 103 tumour 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 water. We determined every time the 
oxygen content of the water and recorded it in a table. 

We assessed the results of the experiment on the 6th and 7th days with the aid of the MTT 
assay. 

 

Experiment 1  The effect of OGV on the tumour cells 

(OGV = high oxygen content water, DV = distilled water) 3 treatments on the 1st, 3rd and 4th 
days, assessment on the 6th day 

 

Groups 

 

No. of 
cases 

3-3 

No. 
of 

trans
plant
ed 

cells 

extinction  No. 
of cells 

encumb
ering 

% 

extinction  No. 
of cells 

encumbering 

% 

Date of 
treatment 

 

Oxygen 
content of 
the water 

Date of 
the 

assessme
nt 

  Type of cell  

  -˹59 -˹59 LLT-˹  ˹ LLT-˹  ˹   

1. 
Control 

млш 0,932  0,629  --- 6
th
 day 

2. 40% 
OGV 

млш 0,822 11,8 0,222 64,7 1. 129,1% 

4. 124,5% 

5. 130,4% 

6
th
 day 

3. 80% 
OGV 

млш 0,513 44,9 0,082 86,8 1. 129,1% 

4. 124,5% 

5. 130,4% 

6
th
 day 

4. 20% 
OGV 

млш 0,289 69 0,067 90,46 1. 129,1% 

4. 124,5% 

5. 130,4% 

6
th
 day 
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The FCS content of the nutritive solution was 10% initially, and then it was changed to 5% on 
the 3rd day 

 

Experiment 2  The effect of OGV on the growth of  tumour cells 

Treatments on the 1st, 2nd , 3rd, 4th and 5th  days, Assessment on the 7th day 

Groups 

 

No. of cases 

3-3 

No. of 
transpla

nted 
cells 

extinctio
n  No. of 

cells 

encumberin
g 

% 

extinctio
n  No. of 

cells 

encumberin
g 

% 

Date of 
treatment 

 

Oxygen 
content of 
the water 

 

Date of 
the 

assessme
nt 

   Type of cells 

   -˹59 -˹59 LLT-˹  ˹ LLT-˹  ˹  

1. Control млш 2,000  1,800 - --- 7
th
 day 

2. 40% OGV 

 

млш 1,341 33% 0,366 81,4% 1.129,1% 

4.124,5% 

5.130,4% 

6.116,5% 

7
th
 day 

3. 80% OGV млш 0,531 73,5% 0,00 100% 1.129,1% 

4.124,5% 

5.130,4% 

6.116,5% 

7
th
 day 

4. 20% OGV млш 0,219 89,1% 0,00 100% 1.129,1% 

4.124,5% 

5.130,4% 

6.116,5% 

7
th
 day 

The FCS content of the nutritive solution was 10%, we  changed it to 5% on the 3rd day 

 

It is apparent from the 1st experiment that 3 and 4 OGV treatments decreased the tumour 
cell count significantly; it encumbered the growth of the tumour cells with about 90-100%. 
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Experiment 2. 

In the second experiment we transplanted 103 tumour cells to a plate with 24 holes in a 
nutritive solution with an FCS content of 5%. We carried out the experiment ς similarly to 
the second one ς on the 2nd and 3rd 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 the results of the experiment on the 6th and 7th days with the aid of the MTT 
assay. 

Experiment 2  The effect of OGV on the growth of  tumour cells (OGV = high oxygen 
content water, DV= distilled water) 

Treatments on the 2nd and  3rd days 

Groups 

 

No. of 
cases 

3-3 

No. of 
transplant

ed cells 

extinction  
No. of 
cells 

encumberin
g 

% 

extincti
on  No. 
of cells 

encumberin
g 

% 

Date of 
treatment 

 

Oxygen 
content of 
the water 

 

Date of 
the 

assessme
nt 

   Type of cells 

   -˹59 -˹59 LLT-˹  ˹ LLT-˹  ˹  

1. Control 
DV 

млш 0,244 - 0,317 - --- 6
th
 day 

2. 40% 
OGV 

 

млш 0,105 57% 0,140 56% 2.119,8% 

3.113,7% 

 

6
th
 day 

3. 80% 
OGV 

млш 0,102 58,2% 0,146 54% 2.119,8% 

3.113,7% 

 

6
th
 day 

4. 20% 
OGV 

млш 0,097 60,7% 0,165 48% 2.119,8% 

3.113,7% 

 

6
th
 day 

The FCS content of the solution was 5%, we started the treatments on the day following 
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 50-60%. 

Experiment 3. 

In the third experiment we compared the effect of the oxygenated water (OGV) and the 
boiled oxygenated water (FOGV). We transplanted 103 tumour 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 one with the difference, that we carried out the experiment on the 2nd and 3rd 
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 
recorded it in the table. 

We assessed the results of the experiment on the 6th day with the aid of the MTT assay. 

Experiment 2  The effect of OGV on the growth of  tumour cells (OGV = high oxygen 
content water, DV= distilled water) 

Treatments on the 2nd and  3rd days 

Groups 

 

No. of 
cases 

6-6 

No. of 
transplant

ed cells 

extinction  No. 
of cells 

encumberin
g 

% 

Date of treatment 

 

Oxygen content of the 
water 

 

Date of the 
assessment 

  LLT-˹  ˹ LLT-˹  ˹   

Control 
DV 

млш 0,440  --- 6
th
 day 

80% FOGV млш 0,456 0%  6
th
 day 

80% OGV млш 0,316 28,2% 2.119,8% 

3.113,7% 

6
th
 day 

20% OGV  0,290 33% 2.119,8% 

3.113,7% 

6
th
 day 

40% OGV  0,157 79,1% 2.119,8% 

3.113,7% 

6
th
 day 

 

In the third experiment the 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 that the high oxygen content water decreases the 
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) 
 

Figure 1. Encumbering effect of the high oxygen content water on the tumour cells in 4 
treatments 

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

 

Controƭ         пл҈ ˻D±     ул҈ ˻D±     нл҈ ˻D± 

The preventive effect can be seen well with a microscope. (Picture 1) 

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 nutritive solution after 2 treatments against the MTT extinction cell 
No. 
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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 and OGV on the tumour cells 

 

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 % 

 

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 
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CHANGES OF REGISTERED, PSYCHO-PHYSIOLOGICAL PARAME¢9w{ .¸ 5wLbYLbD αY!v¦bέΣ 
A WATER WITH HIGH OXYGEN CONCENTRATION 

INTRODUCTION 

Our earlier observations showed that oxygen saturation increases measurably by 
drinking a water with high oxygen concentration, 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 in an objective way by continuous drinking of 0,75-1,25 litres of Kaqun, a water with 
high oxygen concentration, in approximately one hour. 

METHODOLOGY 

Those people involved in the examination 

Participants: 7 women, 4 men and 1 teenage (boy), average age: 49 years. 

Used instruments and installations 

WŜ ƳŜŀǎǳǊŜŘ ǘƘŜ ƻȄȅƎŜƴ ǎŀǘǳǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ αhȄȅŎŀǊŘέ ƳŀŎƘƛƴŜΣ ǇǊƻŘǳŎŜŘ ōȅ LƴƴƻƳŜŘ 
joint-stock company (Budapest). This machine displays pulse rate per minute in addition to 
the parameter in dispute. 

We registered ǘƘŜ ŎƘƻƛŎŜ ǊŜŀŎǘƛƻƴ ǘƛƳŜ ǿƛǘƘ αtǎȅŎƘƻ уέ ŘƛŦŦŜǊŜƴǘƛŀƭ ǇǎȅŎƘƻ-physiological 
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 
decompositiƻƴ ŀƴŘ α!έ ŀƴŘ α.έ ǘȅǇŜ ƳƛǎǘŀƪŜǎΦ 

HŀƴŘ ǇǊŜǎǎƛƴƎ ŦƻǊŎŜǎ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ōȅ ǘƘŜ αtǎȅŎƘƻ уέ ƳŜŀǎǳǊƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ǎǇŜŎƛŀƭ 
adapter. The display provided results in newton in a numerical form and a graph. We 
measured the pressing forces in the left and the right hand as well. 

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

CC¢ ŀƴŀƭȅǎƛǎΣ ǇŜǊƛƻŘ ǘƛƳŜ ƘƛǎǘƻƎǊŀƳ ŀƴŘ tƻƛƴŎŀǊŞ ƎǊŀǇƘ ŀǊŜ ŀǾŀƛƭŀōƭŜΦ 

Measuring cycles followed each other by approximately 1,5 hours, which means that in this 
time periods we made the measurements 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. 



Page 39 / 183 

 

In Vicardio measurements we used 4 electrodes on 9ƛƴǘƘƻǾŜƴΩǎ ǘǊƛŀƴƎƭŜΦ 

RESULTS 

Measuring results were overviewed in 4 tables. Each table summarizes a measuring cycle 
and links to measuring time. 

Table 1 is complete, the others include empty columns as well. Such way of evaluation can 
also be objective if we 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 synch with measurements and complied with principle of graduation 
and moderation. Analysis of the results presents possibility to the following statements. 

Blood-oxygen saturation index increased on average after drinking Kaqun till the second 
measuring cycle, then 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 the reaction 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 passed after drinking 
Kaqun 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 
measurement 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 in changes 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 participants it seems to 
be obvious the measurable, in certain cases a significant improvement of oxygen saturation, 
reaction time and forces. 

Budapest, 21st May 2007 

5ǊΦ .ǊŜǘȊ YłǊƻƭȅ 

Scientific advisor 
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The Psycho-ǇƘȅǎƛƻƭƻƎƛŎŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ƘƛƎƘ h·¸D9b ŎƻƴǘŜƴǘ αY!v¦b ²!¢9wέ ŘǊƛƴƪƛƴƎ 
cure and bath 
 

1st part  

Introduction 

The results of earlier examinations suggested that the consumption of the high oxygen 
content kaqun water results in an increase in the oxygen saturation. On behalf of the 
/ŜƴǘǊƛƻƴ IǳƴƎłǊƛŀ [ǘŘΦ ǿŜ ƘŀǾŜ ŜȄŀƳƛƴŜŘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ƻǘƘŜǊ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ǇŀǊŀƳŜǘŜǊǎ 
we agreed on. 
 

The aim of this study 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 oxygen content 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 participants: 6 women and 4 men. Their average age is : 37.8 years. 
 

The tools and instruments used 

²Ŝ ƳŜŀǎǳǊŜŘ ǘƘŜ ƻȄȅƎŜƴ ǎŀǘǳǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ αhȄȅŎŀǊŘέ ƛƴǎǘǊǳƳŜƴǘ ōŜƛƴƎ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻŦ 
the commissioner and manufactured by the Innomed Rt. (Budapest). This instrument beside 
the mentioned parameter can also display the pulse per minute count. 
 

²Ŝ ǊŜƎƛǎǘŜǊŜŘ ǘƘŜ ŎƘƻƛŎŜ ǊŜŀŎǘƛƻƴ ǘƛƳŜ ǿƛǘƘ ǘƘŜ ǇŀǘŜƴǘŜŘ αtǎȅŎƘƻ уέ ǘȅǇŜ ŘƛŦŦŜǊŜƴǘƛŀƭ 
psycho-physiological measuring instrument. We did the measurements on both left hand 
and right hand. We registered the individual averŀƎŜǎΣ ǘƘŜ ŘŜǾƛŀǘƛƻƴǎΣ ŀƴŘ ǘƘŜ α!έ ŀƴŘ α.έ 
ǘȅǇŜ ƳƛǎǘŀƪŜǎΦ α!έ ǘȅǇŜ ƳƛǎǘŀƪŜ ƻŎŎǳǊǎ ǿƘŜƴ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘ ŘƛŘ ƴƻǘ ǊŜŀŎǘ ǘƻ ǘƘŜ ǎǘƛƳǳƭǳǎΣ 
ŀƴŘ α.έ ǘȅǇŜ ƛǎ ǘƘŜ ƳƛǎǘŀƪŜ ǿƘŜƴ ǘƘŜ ŎƘƻƛŎŜ ǿŀǎ ƛƴŎƻǊǊŜŎǘΦ 

¢ƘŜ ƎǊƛǇǇƛƴƎ ŦƻǊŎŜ ƻŦ ǘƘŜ ƘŀƴŘ ǿŀǎ ƳŜŀǎǳǊŜŘ ǿƛǘƘ ǘƘŜ αtǎȅŎƘƻ уέ measuring instrument 
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. The instrument is the 
property of the Energy Lab. Technology, Hamburg. The instrument provides the parameter 
of the state of the heart (scale of 0-5), the 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 digitalized data of the ECG. Among them there are the FFT analysis, the time of period 
ƘƛǎǘƻƎǊŀƳ ŀƴŘ ǘƘŜ tƻƛƴŎŀǊŞ ŘƛŀƎǊŀƳΦ 
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The measurement periods followed each other in case of each participant in 1,2 hours. 
(length of intervals) 

We applied 2x20 stimuli in measuring the reaction time. 

We adjusted the hand-ƎǊƛǇǇƛƴƎ ŀŘŀǇǘŜǊ ǘƻ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƘŀƴŘǎ ƛƴ ƳŜŀǎǳǊƛƴƎ 
the gripping force. 

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

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 38oC and the time interval was 50 minutes. 

The target fluid intake was 5-7 dl during the measurement. 

The abbreviations used in the tables: 

O2 sat.   Oxygen saturation % 

RT right  reaction time ms (with the right hand) 

RT left   reaction time ms (with the 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 of 0-5 (5 is the best) 

Stress stress index, on a scale of 0-100% (it is suitable under 35 %) 

Pulse the (average) pulse per minute count 

Ro. I. 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 open eyes 

Ro. II. 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. 

Blood pressure 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 study. 

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 effects of the 
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 be optimised. 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 measurement 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 conditions of the 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 
ŎƻƴǎǳƳǇǘƛƻƴ у ǇŜǊǎƻƴǎΩ ǊŜǎǳƭǘǎ ƛƳǇroved, one did not change and there was decrease 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 continuously, 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 in 
ŎŀǎŜ ƻŦ у ǇŜǊǎƻƴǎ ŀƴŘ ǘƘŜǊŜ ǿŀǎ ŘŜŎƭƛƴŜ ƻƴƭȅ ƛƴ н ǇŜǊǎƻƴǎΩ ǊŜǎǳƭǘǎΦ ²ƘŜƴ ǘƘŜȅ ƻǇŜǊŀǘŜŘ ǘƘŜ 
button with the left hand there was improvement in 6 cases and decline in 2 cases. The 
average improvement was 7.5 ms. 

 



Page 44 / 183 

 

In case of analysing the force exertion we experienced an increase of 54 N with the right 
hand and 35 N with the left hand compared with the first control measurements. 

!ǎ ŦƻǊ ǘƘŜ ±ƛŎŀǊŘƛƻ ǊŜǎǳƭǘǎ ŦŀǘƛƎǳŜ Ŏŀƴ ƻƴƭȅ Ǉƭŀȅ ŀ ǊƻƭŜΦ ¢ƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ άƘŜŀǊǘ ǎǘŀǘŜέ 
parameter decreased by a small amount of 0.14. 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 result with 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 was time consuming 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 measurements conducted we experienced favourable 
effects. The registered, mostly encouraging results can be the result of several factors. 
Among them there is the favourable effect of the high oxygen content Kaqun water by the 
increase in the oxygen saturation. 

 

Budapest, 31st May 2007 
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The Psycho-ǇƘȅǎƛƻƭƻƎƛŎŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ƘƛƎƘ h·¸D9b ŎƻƴǘŜƴǘ αY!v¦b ²!¢9wέ ŘǊƛƴƪƛƴƎ 
cure and bath 
 

2nd  part  

 

Introduction 

hƴ ōŜƘŀƭŦ ƻŦ ǘƘŜ /ŜƴǘǊƛƻƴ IǳƴƎłǊƛŀ [ǘŘΦ ǿŜ ǊŜǇŜŀǘŜŘ ƻǳǊ ŜŀǊƭƛŜǊ ƳŜŀǎǳǊŜƳŜƴǘǎ ǿƛǘh other 
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, the data can be derived from the ECG, the stress 
index and the standing stability during 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 Centre of the St. Stephen Hospital on 
1st June 2007. 

METHODOLOGY 

The persons taking part in the measurement 

The participants: 4 women and 6 men. Their average age is : 38.8 years. 
 

The tools and instruments used 

²Ŝ ƳŜŀǎǳǊŜŘ ǘƘŜ ƻȄȅƎŜƴ ǎŀǘǳǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ αhȄȅŎŀǊŘέ ƛƴǎǘǊǳƳŜƴǘ ōŜƛƴƎ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻŦ 
the commissioner and manufactured by the Innomed Rt. (Budapest). This instrument beside 
the mentioned parameter can also display the pulse per minute count. 
 
²Ŝ ǊŜƎƛǎǘŜǊŜŘ ǘƘŜ ŎƘƻƛŎŜ ǊŜŀŎǘƛƻƴ ǘƛƳŜ ǿƛǘƘ ǘƘŜ ǇŀǘŜƴǘŜŘ αtǎȅŎƘƻ уέ ǘȅǇŜ ŘƛŦŦŜǊŜƴǘƛŀƭ 
psycho-physiological measuring instrument, after a suitably long practice.  We did the 
measurements on both left hand and right hand. We registered the individual averages, the 



Page 46 / 183 

 

ŘŜǾƛŀǘƛƻƴǎΣ ŀƴŘ ǘƘŜ α!έ ŀƴŘ α.έ ǘȅǇŜ ƳƛǎǘŀƪŜǎΦ α!έ ǘȅǇŜ mistake occurs when the participant 
ŘƛŘ ƴƻǘ ǊŜŀŎǘ ǘƻ ǘƘŜ ǎǘƛƳǳƭǳǎΣ ŀƴŘ α.έ ǘȅǇŜ ƛǎ ǘƘŜ ƳƛǎǘŀƪŜ ǿƘŜƴ ǘƘŜ ŎƘƻƛŎŜ ǿŀǎ ƛƴŎƻǊǊŜŎǘΦ 

¢ƘŜ ƎǊƛǇǇƛƴƎ ŦƻǊŎŜ ƻŦ ǘƘŜ ƘŀƴŘ ǿŀǎ ƳŜŀǎǳǊŜŘ ǿƛǘƘ ǘƘŜ αtǎȅŎƘƻ уέ ƳŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘ 
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. The instrument is 
manufactured by and the property of the Energy Lab. Technology, Hamburg. The instrument 
provides the parameter of the state of the heart (scale of 0-5), the 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 digitalized data of the ECG. Among them there are the FFT 
ŀƴŀƭȅǎƛǎΣ ǘƘŜ ǘƛƳŜ ƻŦ ǇŜǊƛƻŘ ƘƛǎǘƻƎǊŀƳ ŀƴŘ ǘƘŜ tƻƛƴŎŀǊŞ ŘƛŀƎǊŀƳΦ 

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

We applied 2x20 stimuli in measuring the reaction time. 

We adjusted the hand-ƎǊƛǇǇƛƴƎ ŀŘŀǇǘŜǊ ǘƻ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƘŀƴŘǎ ƛƴ ƳŜŀǎǳǊƛƴƎ 
the gripping force. 

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

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 38oC and the time interval was 50 minutes. 

The target fluid intake was 5-7 dl during the measurement. 

The abbreviations used in Table1: 

O2 sat.   Oxygen saturation % 

RT right  reaction time ms (with the right hand) 

RT left   reaction time ms (with the 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 of 0-5 (5 is the best) 

Stress stress index, on a scale of 0-100% (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 the better 
value) the measurement takes place with open eyes 

Ro. II. 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. 

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 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 study. 

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 effects of the 
Kaqun water. 

We also considered in this measurement serial 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, we elongated 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 best 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 measurement. Analysing the results of the 
ǇŀǊǘƛŎƛǇŀƴǘǎ ƻƴŜ ōȅ ƻƴŜ ǿŜ ǎŜŜ ǘƘŀǘ ŀŦǘŜǊ ŎƻƴǎǳƳǇǘƛƻƴ с ǇŜǊǎƻƴǎΩ ǊŜǎǳƭǘǎ ƛƳǇǊƻǾŜŘΣ ǘǿƻ ŘƛŘ 
not change and there was decrease in two cases only. 

We must note here that the consumption because of the long cycles also was elongated 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 note here, 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 
ŘŜŎƭƛƴŜ ƻƴƭȅ ƛƴ н ǇŜǊǎƻƴǎΩ ǊŜǎǳƭǘǎΦ ²ƘŜƴ ǘƘŜȅ ƻǇŜǊŀǘŜŘ ǘƘŜ ōǳǘǘƻƴ ǿƛǘƘ ǘƘŜ ƭŜŦǘ ƘŀƴŘ ǘƘŜǊŜ 
was improvement in 7 cases and 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 the ±ƛŎŀǊŘƛƻ ǊŜǎǳƭǘǎ ŦŀǘƛƎǳŜ ŎŎƻǳƭŘ ƻƴƭȅ Ǉƭŀȅ ŀ ǊƻƭŜΦ ¢ƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ άƘŜŀǊǘ ǎǘŀǘŜέ 
parameter improved by a small amount of 0.09. The average stress index decreased from 
ноΣу҈  ǘƻ мф҈Σ ǎƻ ƛǘ ƛƳǇǊƻǾŜŘΣ ǎƛƳƛƭŀǊƭȅ ǘƻ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻŦ ǘƘŜ ŦƛǊǎǘ ǎŜǊƛŀƭΦ ¢ƘŜ ǎŀme 
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 test last, the participants said after 
several hors of active co-operation 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 consuming 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. 
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We can conclude that in the empirical measurements conducted we experienced favourable 
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 several factors. Among them there is the favourable 
effect of the high oxygen content Kaqun water by the increase in the oxygen saturation. 
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Report 
The effect of KAQUN-water on the immune parameters of healthy volunteers 
  
Antecedents 

Y!v¦b I¦bD#wL! [ǘŘΦ όнмпп YŜǊŜǇŜǎΣ {ȊŀōŀŘǎłƎ ǵǘ млнύΣ ŀǎ /ƭƛŜƴǘ Ƙŀǎ ŎƻƴǘǊŀŎǘŜŘ ǘƘŜ 
bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ /ƘŜƳƛŎŀƭ {ŀŦŜǘȅκbL/{ύ όмлфс .ǳŘŀǇŜǎǘΣ bŀƎȅǾłǊŀŘ ǘŞǊ нΦύ ŀǎ ŎƻƴǘǊŀŎǘƻǊ 
in contract no. GOKBI-360/2009 to test the immune effects of KAQUN water = Q voda in 
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 and drinking on the 
immune parameters of healthy volunteers. The end points measured were: qualitative and 
quantitative 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 the 8th, 15th and 21st days. 

 

The theoretical basis of immunology tests 

Immune-toxicology 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 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 
passive target 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 cells (erythrocytes), white blood cells (leukocytes) and platelets (thrombocytes). 
The volume ratio of blood cells in the blood is characterized by the hematocrit value. 

Erythrocytes are formed in the bone marrow, their development takes about 4 -5 days, while 
their nucleic acid content gradually degrades, and mature red blood cells do not have a 
nucleus. The blood of an adult contains an average of  4.5x1012 / l erythrocytes (for women 
the average is about 4,5x1012 / l, for men it is somewhat higher, 5x1012 / l). During 
maturation erythrocytes synthesize hemoglobin molecules, which are able to carry oxygen. 
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The average life-span 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 cells have an important role in the defence mechanisms of the body. Blood 
contains an average of 9x109 / l white blood cells, but 4-10 x 109 / l is also within the normal 
range. There are 3 main types of leukocytes: granulocytes, monocytes and lymphocytes. 50-
75 % of leukocytes of a healthy person are granulocytes, 20-45 % are lymphocytes and 2-9 % 
are monocytes. 

The horseshoe shaped nucleus of immature granulocytes becomes lobed as they mature. 
Another characteristic feature is the presence of large quantities of granules in the 
cytoplasm ς the biologically active material stored within them has a very important role in 
the development of inflammation and allergic reactions. The neutrophil, basophil and 
eosinophil granulocytes can be distinguished on the basis of their histological staining 
properties. Most of the granulocytes are neutrophils (3-6 x 109 / l). 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 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 
oxygen-independent enzymes (lysosomal elastase, lysosime) and oxygen-dependent 
enzymatic systems (principally NADPH-oxidase). 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 of eosinophils is far less in the circulation (1.5-3.0 x 108 
/l); 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 vascular system increases in the case of allergic reactions. The basophils, 
similarly to mast cells, contain heparin, histamine and other inflammatory mediators in their 
granules. Their number is low (<1 x 108 /l), they are important because they mediate 
immediate type hypersensitivity and anaphylactic reactions. 

Normally the lymphocyte count is in the range of 1.5-3.5 x 109 /l, and their importance 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 lymphocytes are responsible for the so called cellular immune response, while B 
lymphocytes are responsible for the humoral immune response, and the production of 
antibodies. The NK cells kill virus infected or cancerous cells. 

Monocytes make up about 2-9 % of the white blood cells (1-8 x 108 /l), their nucleus is large, 
kidney or bean shaped. They originate from the bone marrow, they then enter the 
circulation where they spend about 72 hours, and then pass through the blood vessel wall 
and change into tissue macrophages. Their 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 release a number of inflammatory mediators (e.g. prostaglandin-E). 

Platelets (thrombocytes) are cytoplasmic fragments of megakaryocytes surrounded by a cell-
membrane; they do not have a nucleus. Their size is approximately 2-
the bloodstream or encountering damaged endothelial walls they are activated and play an 



Page 53 / 183 

 

important role in blood coagulation. The average thrombocyte count is 3 x 1011 /l, but a 
value in the range of 1.5ς4.0 x 1011 /l is normal. 

 
The immune system has an evolutionarily old, non-specific arm which reacts immediately 
upon infection. Its most important elements are macrophages, granulocytes, NK cells and 
the complement system. Macrophages and granulocytes have an important role in the 
phagocytosis of pathogens and foreign particles, while NK cells destroy virus-infected and 
cancerous cells. The pathogen organisms that enter the body first meet this so-called innate 
immune system. Built on this, is the specific (antigen specific) adaptive immune system, 
which reacts slowly (in 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 
response cytotoxic T (Tc) cells are generated which are able to destroy the pathogens 
directly (cellular immune response), and B lymphocytes, which produce antibodies (humoral 
immune reaction). The presence of helper T lymphocytes (Th) is essential for the division and 
differentiation of the T and B cells. Cell-cell 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 with cell markers: 
T lymphocytes express CD3 (CD3+ cells), helper T cells also express CD4 (CD4+/CD3+ cells), 
cytotoxic T cells express CD8 besides CD3 (CD8+/CD3+ cells). Immature T cells express both 
the CD4, and the CD8 molecules (CD4+/CD8+ cells). B lymphocytes can be characterized by 
the CD19 cell surface antigen (CD19+cells). NK cells have CD56 surface molecules, but do not 
express CD3, therefore they are characterized as CD56+/CD3- cells. CD25 (IL-2 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 activation of lymphocytes. 

 
Immunotoxic materials can affect different immune parameters; 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 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. Qualitative and quantitative blood count 
was determined, and immune phenotyping was used to determine lymphocyte 
subpopulations and the CD25 (IL-2R) and CD71 (transferrin receptor) activation antigens 
expressed on lymphocytes with the aid of monoclonal antibodies produced 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. 
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Test procedure 

 
Selection of healthy volunteers 
  

The selection of 30 healthy volunteers (15 women, 15 men) was carried out by KAQUN 
I¦bD#wL! YŦǘΦ 9ȄŎƭǳǎƛƻƴ ŎǊƛǘŜǊƛŀ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜǊŜΥ ŀŎǳǘŜ ƻǊ ŎƘǊƻƴƛŎ ƛƭƭƴŜǎǎΣ ƛƴŦŜŎǘƛƻƴΣ ǘƘŜ 
use of any kind of drugs, and smoking, because these could affect immune parameters. 
The participants were informed about the purpose and the course of the study, and they 
signed a Declaration of Agreement confirming that they had received information about the 
study and that their participation was voluntary. 
  

Duration of the study and the procedure: 
  

The examined persons participated in a 21 day bathing and water drinking treatment. The 
participants bathed once a day in the morning in individual bathtubs filled with 37 oC water 
containing stable oxygen, for a maximum of 50 minutes per occasion. 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 21 days Kaqun bathing and the parallel water drinking treatment was divided into 4 
groups, because only 7-8 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 of the first group were always examined on 
Monday, the second on Tuesday and so on, see table below. 

 1st week 2nd week 3d week 4th week 

Monday 1st group 

day 1 blood 
sampling before 
treatment 

day 8 blood 
sampling after 
treatment 

day 15 blood 
sampling after 
treatment 

day 21 blood 
sampling after 
treatment 

Tuesday 2nd group 

day 1 blood 
sampling before 
treatment 

day 8 blood 
sampling after 
treatment 

day 15 blood 
sampling after 
treatment 

day 21 blood 
sampling after 
treatment 

Wednesday 3d group 

day 1 blood 
sampling before 
treatment 

day 8 blood 
sampling after 
treatment 

day 15 blood 
sampling after 
treatment 

day 21 blood 
sampling after 
treatment 

Thursday 4th group 

day 1 blood 
sampling before 
treatment 

day 8 blood 
sampling after 
treatment 

day 15 blood 
sampling after 
treatment 

day 21 blood 
sampling after 
treatment 
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Methods: 
  

Blood sampling: 
Blood sampling at the site: day 1 before the bath, (0-point), then on days 8, 15, and 21 after 
the bath during the same part of the day. The blood 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 anti-coagulant were used for 
blood sampling. One 3 ml tube with EDTA anti-coagulant 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 carried out on the blood samples: 
  
1) Qualitative and quantitative blood count 

The qualitative and quantitative blood count was carried out with an automated analyser in 
ǘƘŜ ōƭƻƻŘ ǎŀƳǇƭƛƴƎ ƭŀōƻǊŀǘƻǊȅ ƻŦ haCL ό.ǇΦ L·Φ bŀƎȅǾłǊŀŘ ǘŞǊ нΦύΦ 
  
 
 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 lymphocytes, monocytes, 
neutrophil- eosinophil- 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,  
- RDW-CV 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 peripheral lymphocytes were measured with 
fluorescent labelled monoclonal antibodies in a flow cytofluorimeter. The surface antigens 
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examined were: CD3 (T-cell receptor), CD4 and CD8 (T-cell co-receptors), CD19 (B-cell co-
receptor), CD25 (interleukin-2 receptor), CD45 (protein-tirosine-phosphatase, pan leukocyte 
marker), CD56 (neural cell adhesion molecule, NK-cell marker), CD71 (transferrin receptor). 
Using 3 and 4 colour staining the following antibody combinations were used: (1) CD25-FITC 
/ CD8-PE / CD3-PerCP / CD4-APC; (2) CD56-FITC / CD3-PerCP / CD45-APC; and (3) CD71-FITC 
/ CD3-PerCP / CD19-APC. 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 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 of lymphocytes. 
  
 Determined parameters: 

- Ly, Mo, Neu, Eos: percentage of lymphocytes, monocytes, neutrophil- and eosinophil 
granulocytes 

- Total T, T helper, T cytotoxic, Immature T, B cell, NK-cell: percentage of T lymphocytes, 
cytotoxic and helper T lymphocytes, immature T lymphocytes, B lymphocytes and NK-cells 
within lymphocytes 

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

- Activated T: percentage of CD25 (IL-2 receptor) activation antigen carrying T cells within the 
T cells 
- Activated Th: percentage of 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 (transferrin receptor) molecule carrying T cells 
within the T cells 
- CD71 positive B: percentage of CD71 (transferrin receptor) molecule carrying B cells 
within the B cells 

 



Page 57 / 183 

 

3) Oxidative burst of neutrophil granulocytes 

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 
όtƘŀƎƻōǳǊǎǘϯύ ƪƛǘΦ bŜǳǘǊƻǇƘƛƭ ƎǊŀƴǳƭƻŎȅǘŜǎ ǊŜǎǇƻƴŘ ǘƻ ŀŎǘƛǾŀǘƛƻƴ ōȅ ǇǊƻŘǳŎƛƴƎ ǊŜŀŎǘƛǾŜ 
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 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 (phorbol-myristil-acetate), which transports signals through protein kinase 
C (strong stimulus) 

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: 
  
StudeƴǘΩǎ ǇŀƛǊŜŘ-t test was used 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 quantitative blood counts are shown in table 1, the 
individual results in table 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 observed during 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 men 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 men the 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 eosinophil 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 observed above 
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. Further 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 
decrease 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 of thrombocyte 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 within 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 produced very similar results to 
those carried out with the automated analyser regarding the percentile distribution of 
lymphocytes, monocytes, neutrophil- and eosinophil granulocytes. This can be considered as 
the internal control of the measurements. 

The group averages of immune parameters are shown in table 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 neutrophil 
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 the treatment 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 physiological importance 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 men the ratio of cytotoxic T cells showed a small, but significant 
reduction after the third week of the treatment. The percentage of NK-cells increased 
significantly after the second week of the treatment both for the whole group and for 
women. In men an increase 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 of NK-cells at the individual level, compared 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 men. 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 whole 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. The increase 
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 not change 
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 such a large 
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distribution both individually and intra-individually 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. The reference range for B lymphocytes is 7.0-23%. The B cell 
ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ǇŜǊǎƻƴ ƛƴŘƛŎŀǘŜŘ ŀǎ vоΣvооΣvсоΣvфо όDłōƻǊ wŀōōύ ǿŀǎ ōŜǘǿŜŜƴ лΦо-0.9% 
during the period of the study. The white blood cell count and the absolute lymphocyte 
count did not decrease, but the 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 order 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 15th of June 2009 the blood sample of the person coded vор όLǎǘǾłƴ .ŜǊŜƛύ ŘŜǾƛŀǘŜŘ 
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 and NK-cells) 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 production of reactive oxygen intermediates of neutrophil 
granulocytes are shown in table 5, the individual results in table 6. The reactive oxygen 
intermediate production (ROI) of neutrophil granulocytes increased significantly in all three 
groups from the first week 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 decrease relative to the 0 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 ROI production, and the fact that more cells respond to stimulation, result in 
the increased killing potential (bactericidal effect) of neurophil granulocytes. 

 



Page 61 / 183 

 

Summary  
  

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

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

3. A non-specific activation of T lymphocytes (indicated by the increase in the expression of 
the CD25 cell surface antigen) could be detected, presumably 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 value of the 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 most effective 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 of the individuals results in the intensification of the killing potential of 
neurophil granulocytes. 

 
28th of September 2009 

 

 

5ǊΦ !ƴƴŀ .ƛǊƽ 

Head of department 



Page 62 / 183 

 

 

2010  - Report on the examination of KAQUN 
oxygen-ricÈ ×ÁÔÅÒȭÓ ÒÏÌÅ ÉÎ ÒÅÁÃÔÉÖÅ ÏØÙÇÅÎ 
species generation  in in vitro system /HAS/  



Page 63 / 183 

 

 

 

Phone: 

(36-1)392-
2531 

Fax: 

(36-1)392-
2533 

HUNGARIAN ACADEMY OF SCIENCES 

ISOTOPE RESEARCH INSTITUTE 

ммнм .ǳŘŀǇŜǎǘΣ Yƻƴƪƻƭȅ ¢ƘŜƎŜ aƛƪƭƽǎ ǵǘ нф-33. 

Postal address: 1525, Pf. 77. 

http://www.iki.kfki.hu 

 

 

 

DIRECTOR 

 

 

 

e-mail: 
wojn@iki.kf
ki.hu 

 

Filing number: IKI/Igazg/306/2010 

Y!v¦b IǳƴƎłǊƛŀ YŦǘΦ ммто .ǳŘŀǇŜǎǘΣ tŜǎǘƛ ǵǘ мруΦ 

Report on the  examination of KAQUN oxygen -ÒÉÃÈ ×ÁÔÅÒȭÓ ÒÏÌÅ ÉÎ ÒÅÁÃÔÉÖÅ ÏØÙÇÅÎ 
species generation in in vitro system  

 

Y!v¦b IǳƴƎłǊƛŀ YŦǘΦ ŀƴŘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ǳǊŦŀŎŜ /ƘŜƳƛǎǘǊȅ ŀƴŘ /ŀǘŀƭȅǎƛǎ I!{ LǎƻǘƻǇŜ 
Research Institute concluded a research contract for the examination of KAQUN oxygen-rich 
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 level of the mechanisms or not. For this purpose 
we examined KAQUN oxygen-ǊƛŎƘ ǿŀǘŜǊΩǎ ŜŦŦŜŎǘ ŜȄŜǊŎƛǎŜŘ ƻƴ ǇŜǊƻȄƛŘŜ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ 
reactive oxygen species generation in a purposefully selected in vitro system, which may be 
important in vivo for influencing apoptotic systems. We also examined how the different 
effects exercised on water ς heat effect, nitrogen and carbon dioxide rinse ς influence 
Y!v¦b ǿŀǘŜǊΩǎ ŜŦŦŜŎǘ ƻƴ ǇŜǊƻȄƛŘŜ ǇǊƻŘǳŎǘƛƻƴΦ 

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

 

The applied examination method 

Horse radish peroxidase ς peroxide ς benzidine system 

 

http://www.iki.kfki.hu/
mailto:wojn@iki.kfki.hu
mailto:wojn@iki.kfki.hu
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The principle of the method 

 

Horse radish peroxidase produces 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 system ς being a highly sensitive 
procedure - is suitable for detecting reactive oxygen species. By the use of this method it can 
be assessed whether oxygen-rich water increases the quantity of reactive oxygen species in 
the system or not. Peroxidase first reduces molecular oxygen solved in the oxygen-rich water 
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, poliphenol, or uric acid inhibits the formation of the colour. 

 

Description of the process 

 

мύ tŜǊƻȄƛŘŀǎŜ Ҍ Iнhн Ҍ ōŜƴȊƛŘƛƴŜ Ҧ ǊŜŀŎǘƛǾŜ ƻȄȅƎŜƴ ǎǇŜŎƛŜǎ Ҍ ƪƛƴƻƛŘƛŎ ōŜƴȊƛŘƛƴŜ 

нύ hн Ҍ ǇŜǊƻȄƛŘŀǎŜ Ҧ Iнhн Ҍ ōŜƴȊƛŘƛƴŜ Ҧ ǊŜŀŎǘƛǾŜ ƻȄȅƎŜƴ ǎǇŜŎƛŜǎ Ҍ ƪƛƴƻƛŘƛŎ ōŜƴȊƛŘƛƴŜ 

 

Reagents 

1) Horse radish peroxidase 9000 U/I 

Benzidine HCl  ноо ҡƳƻƭκƭ 

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 or ςpoor, ion-exchanged water. The solution is stable at a temperature between + 2 and 
Ҍ у ϲ/ ŦƻǊ н ǿŜŜƪǎΣ ŀƴŘ ōŜǘǿŜŜƴ Ҍ мр ŀƴŘ Ҍ нр ϲ/ ŦƻǊ н ŘŀȅǎΦ wŜŀƎŜƴǘ нύ ƛǎ ǎǘŀōƛƭƛȊŜŘ 
carbamide peroxide which was solved in 100 cm3 oxygen-free or ςpoor water. The solution 
is stable at a temperature ōŜǘǿŜŜƴ Ҍ н ŀƴŘ Ҍ у ϲ/ ŦƻǊ м ǿŜŜƪΦ 

Measured samples: нлл ҡƭ Y!v¦b ǿŀǘŜǊ 

нлл ҡƭ Y!v¦b ǿŀǘŜǊ ōƻƛƭŜŘ ŦƻǊ мл ƳƛƴǳǘŜǎ 

нлл ҡƭ Y!v¦b ǿŀǘŜǊ ǊƛƴǎŜŘ ǿƛǘƘ ƴƛǘǊƻƎŜƴ 

нлл ҡƭ Y!v¦b ǿŀǘŜǊ ǊƛƴǎŜŘ ǿƛǘƘ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ 

нлл ҡƭ ƻȄȅƎŜƴ-free, or ςpoor, ion-exchanged water control 
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Measuring equipment: LKB UV-Vis spectrophotometer 

1 cm3 narrow cuvette 

¢ŜƳǇŜǊŀǘǳǊŜΥ нр ϲ/ 

We carried out the measurements in the method that 1 cm3 of reagent 1) was added to 200 
ҡƭ ǎŀƳǇƭŜΣ ǘƘŜ ǎŀƳǇƭŜ ǿŀǎ ƘƻƳƻƎŜƴƛȊŜŘΣ ǘƘŜƴ ǘƘŜ ǊŜŀŎǘƛƻƴ ǿŀǎ ǎǘŀǊǘŜŘ ōȅ ŀŘŘƛƴƎ нлл ҡƭ ƻŦ 
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 intensity measured 
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 vitro system, in KAQUN 
oxygen-rich 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 increase measured in 
comparison to the control is resulted by the fact that the oxygen-rich water allows an 
increase in peroxide quantity according to the reaction outlined above. We also examined 
ǿƘŜǘƘŜǊ Y!v¦b ǿŀǘŜǊΩǎ ŜŦŦŜŎǘ ƛƴŎǊŜŀǎƛƴƎ ǇŜǊƻȄƛŘŜ ǉǳŀƴǘƛǘȅ ŎƘŀƴƎŜs or not in open bottle, 
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 carbon dioxide, 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 
ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ л ϲ/ ƳŀȄƛƳǳƳ мпΦр ƳƎ ƻȄȅƎŜƴ Ŏŀƴ ōŜ ǎƻƭǾŜŘ ƛƴ мŘƳо ǿŀǘŜǊΣ ŀǘ нр ϲ/ ƻƴƭȅ 
8.5 mg. KAQUN water contains 18-20 mg oxygen per dm3, 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 reactive oxygen species 
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 oxygen-rich water in 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 (ROS) might play an important role in 
apoptosis. 

Programmed cell death is of high importance in the development of multi-cell living 
organisms and in the operation of the immune system. A great part of physiological cell 
death takes place by means of apoptosis, and 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, besides 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 process. 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 function 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 discussion of the 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 oxygen-rich water ς if it can provide a higher concentration of molecular oxygen at 
cell level ς may have an effect on the starting of the non-operating 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 increased 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 different cell lines by using the water can be interpreted 
similarly. 

Recommendations for further examinations 

The experiment results presented in our report prove that KAQUN oxygen-rich water is able 
to increase the quantity of peroxide and reactive oxygen species in in vitro peroxidase ς 
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. Several cell 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 
catalase decomposes peroxide very efficiently thus preventing the Fenton (Haber-Weiss) 
reaction in which the OH species giving apoptotic signal are generated. In the lack of 
peroxide, HOCl 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 (Haber-Weiss) reaction and the generation of HOCl take place, which produces 
reactive oxygen species. 

The examination of KAQUN oxygen-rich water in cell system will probably result the fact that 
the quantity of the peroxide produced in the method as presented in this report ς which 
may be reached by dosing GOX (glucose oxydase), HRP (horse radish peroxidase), and MPO 
(mieloperoxidase) ς exceeds the effect of catalase and starts the apoptotic cascade through 
the Fenton (Haber-Weiss) and HOCl. This can be evidenced by measuring the extent of 
apoptosis. 
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In in vivo conditions the question is what molecular oxygen concentration may be provided 
constantly from the oxygen-rich water at cell level. 
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1. PRINCIt![ Lb±9{¢LD!¢hwΩ{ 59/[!w!¢Lhb 

 

I the undersigned hereby declare that the toxicity examination titled Citotoxicity 
examination of Kaqun water in HepG2 cells (with examination number: 02-CTOX-10) was 
carried out in compliance with the regulations of OECD Principles 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 the decrees titled Biological evaluation of medical 
devices Part 5: Tests for citotoxicity: in vitro methods (ISO 10993-5: 1992), MSZ EN 30993-
5:1998; Biological evaluation of medical devices Part 12: Sample preparation and reference 
materials (ISO 10993-12: 2007), MSZ EN 10993-12:2008. 

The examination was carried out according to Standard Operations Regulations of OKBI-
KBKF-MSBO. 

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

 

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: 02-CTOX-10 

 

The examination took place observing the (ENV/MC/CHEM(98)17) Guidelines of OECD and 
ƴƻΦ фκнллмόLLLΥолύ9Ǹa-FVM Joint Decree of the Ministry of Health and Ministry of Agriculture 
ŀƴŘ wǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ ƻƴ άƛƳǇƭŜƳŜƴǘƛƴƎ ŀƴŘ ŎƘŜŎƪƛƴƎ ƎƻƻŘ ƭŀōƻǊŀǘƻǊȅ ǇǊŀŎǘƛŎŜέΦ 

The examination and Closing 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 
checking 

Examination phases Report dates 

  Principal 
Investigator 

GLP 
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 Closing Report 1 20/12/2010 20/12/2010 

12/10/2010 Closing Report 20/12/2010 - 

 

Budapest, 20/12/2010 (illegible signature) 

5ǊΦ ałǊǘŀ YƻǾłŎǎ 

Head of Quality Control Group 

 

2. SUMMARY 

Title of 
examination: 

Citotoxicity examination of Kaqun water in HepG2 cells 

Examination 
material: 

Kaqun water for bathing 

Examination 
concentrations: 

Without dilution 

Examined 
parameter: 

Citotoxicity 

Method: 

 

MTT assay 

Exposition 
time: 

24 hours 

Result negative 
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Result of the citotoxicity examination 

 Measurement results Paint-reduction 
% 

Evaluation 

Average Standard deviation 

Positive control 0.047 0.005 27.16 Positive 

DMEM with 
Kaqun water 

0.189 0.024 109.2 Negative 

DMEM with 
ultra-pure water 

0.185 0.021 106.9 Negative 

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 Kaqun water 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 
Biological evaluation of medical devices Part 5: Tests for citotoxicity: in vitro methods (ISO 
10993-5: 1992), MSZ EN 30993-5:1998; Biological evaluation of medical devices Part 12: 
Sample preparation and reference materials (ISO 10993-12: 2007), MSZ EN 10993-12:2008. 

¢ƘŜ ŜȄŀƳƛƴŀǘƛƻƴ ǘƻƻƪ ǇƭŀŎŜ ƻōǎŜǊǾƛƴƎ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎ ƻŦ ƴƻΦ фκнллмόLLLΥолύ9Ǹa-FVM Joint 
Decree of the Ministry of Health and Ministry of Agriculture and Rural Development on 
άƛƳǇƭŜƳŜƴǘƛƴƎ ŀƴŘ ŎƘŜŎƪƛƴƎ ƎƻƻŘ ƭŀōƻǊŀǘƻǊȅ ǇǊŀŎǘƛŎŜέΣ ƻŦ h9/5 tǊƛƴŎƛǇƭŜǎ ƻŦ Dƻod 
Laboratory Practice (ENV/MC/CHEM(98)17), and of OECD The Application of the Principles of 
GLP to the in vitro Studies (ENV/JM/Mono(2004)26). 

4.4. Place of examination 

National Institute of Chemical Safety 

Department of Research for Chemical Safety Molecular and Cell biological Department 

млфс .ǳŘŀǇŜǎǘΣ Dȅłƭƛ ǵǘ н-6. 
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4.5. Sponsor 

Y!v¦b I¦bD#wL! YŜǊŜǎƪŜŘŜƭƳƛ YŦǘΦ 

нмпп YŜǊŜǇŜǎΣ ǎȊŀōŀŘǎłƎ ǵǘ млнΦ 

 

!ǳǘƘƻǊƛǎŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΥ 5ǊΦ Dȅǳƭŀ {ŜōŜǎǘȅŞƴΣ {ŎƛŜƴǘƛŦƛŎ /ƻǳƴǎŜƭƭƻǊ 

Semmelveis Medical University 

1097 BudapesǘΣ bŀƎȅǾłǊŀŘ ǘŞǊ нΦ 

 

5. EXAMINATION AND CONTROL MATERIALS 

5.1. Chemical and physical properties of the examination material 

Name:     Kaqun water, for bathing 

Manufacturer:   Yŀǉǳƴ IǳƴƎłǊƛŀ YŦǘΦ 

Delivered quantity:   2 x 1.5 l 

Manufacturing number:  25/10/2010 

CAS number: - 

Number of analytical certificate:   Kerepes (2010/K/2192) 

Number of microbiological inspection:  1-1298-2010 

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 Kaqun water. 

5.2. Control materials and solvent 

5.2.1. Culture liquid 

bŀƳŜΥ 5ǳƭōŜŎŎƻΩǎ aŜŘƛǳƳ ²κtȅǊǳǾŀǘŜ ǇƻǿŘŜǊ 

Manufacturer: Gibco Invitrogen Corporation 
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Manufacturing number: 757533 

Storage conditions: 2-уϲ/ 

Safety regulations:- 

Expiry date: 30/04/2011 

 

bŀƳŜΥ 5a9aΣ 5ǳƭōŜŎŎƻΩǎ aƻŘƛŦƛŜŘ 9ŀƎƭȅ aŜŘƛǳƳ м· 

Manufacturer: Gibco Invitrogen Corporation 

Manufacturing number: 712334 

Storage conditions: 2-уϲ/ 

Safety regulations:- 

Expiry date: 31/12/2010 

 

5.2.2. Positive control 

Name: Dimethyl sulfoxide 

Manufacturer: Sigma-Aldrich Kft. 

Manufacturing number: BCBB 0540 

CAS number: [67-68-5] 

Storage conditions: at room temperature 

Safety regulations: use protective gloves and glasses 

Expiry date: 30/03/2014 

 

5.3. Other materials used for the examination 

5.3.1. Penicillin-streptomycin solution 

Name: Penicillin Streptomycin (100x) 

Manufacturer: PPA Laboratories GmbH 

Manufacturing number: P01009-1954 

Storage conditions: below -мрϲ/ 

Safety regulations: use protective gloves 

Expiry date: 31/08/2011 



Page 75 / 183 

 

 

5.3.2. Serum 

Name: Foetal beef serum (FBS EU Approved origin) 

Manufacturer: Gibco Invitrogen Corporation 

Manufacturing number: 41Q8095F 

CAS number:- 

Storage conditions: between -5 and -нлϲ/ 

Safety regulations: use protective gloves 

Expiry date: 31/05/2014 

 

5.3.3. Trypsin solution 

Name: Trypsin-EDTA (10X) 

Manufacturer: Gibco Invitrogen Corporation 

Manufacturing number: 695604 

CAS number:- 

Storage conditions: between -5 and -нлϲ/ 

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:- 

{ǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎΥ ōŜǘǿŜŜƴ мр ŀƴŘ олϲ/ 

Safety regulations:- 

Expiry date: 31/05/2012 

 

5.3.5. Isopropyl-alcohol 



Page 76 / 183 

 

Manufacturer: Sigma-Aldrich Kft. 

Manufacturing number: 078K0666 

CAS number:[67-63-0] 

{ǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎΥ ōŜǘǿŜŜƴ мр ŀƴŘ олϲ/Σ ǳƴŘŜǊ ƴƛǘǊƻƎŜƴ ǇǊƻǘŜŎǘƛǾŜ Ǝŀǎ 

Safety regulations: use protective gloves 

Expiry date: 30/06/2011 

 

5.3.6. MTT paint 

Name: Thiazolyl Blue Tetrazolium Bromide 

Manufacturer: Sigma-Aldrich Kft. 

Manufacturing number: MKBC3383 

CAS number: [298-93-1] 

{ǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎΥ ōŜǘǿŜŜƴ н ŀƴŘ уϲ/ 

Safety regulations: use protective gloves 

Expiry date: 31/10/2012 

 

5.3.7. Sodium-hydrogen-carbonate 

Manufacturer: Sigma-Aldrich Kft. 

Manufacturing number: BCBB 8363 

CAS number: [144-55-8] 

{ǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎΥ ōŜǘǿŜŜƴ мр ŀƴŘ олϲ/ 

Safety regulations:- 

Expiry date: 28/02/2015 
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6. TEST SYSTEM 

6.1. Description 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 ATCC-HB-8065, Lot N: 58210525, place 
of origin: Manassas, VA 20110-2209 USA. The HepG2 is a permanent 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, non-tumorigenic, its 
chromosome number is 55. HepG2 cells secret plasma 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 antibiotics with penicillin final concentration of 10 U/ ml, and 
ǎǘǊŜǇǘƻƳȅŎƛƴ Ŧƛƴŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ мл ҡƎκƳƭΦ ¢ƘŜ ŎŜƭƭ ǎǘǊŀƛƴ ŎǳƭǘǳǊŜ ƛǎ ǎǘƻǊŜŘ ƛƴ ƭƛǉǳƛŘ 
nitrogen, an ampoule cell is taken from this store and before testing it is kept in continuous 
culture that is used 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 permanent cell lines. 
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 used 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 examination 

 

7.1.1. Brief description of the method 

Live, metabolically active cells absorb 3-(4-5dimethylthiazol-2yl)-2,5-diphenyltetrazolium-
bromide (MTT) paint, which is then reduced to colourful formazane salts by mytocondrial 
dehydrogenase enzymes. The quantity 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 of the 96-hole cell culture pot then following 24-hour incubation a 24-hour 
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 with Kaqun water 

мΦффуф Ǝ ǿŀǎ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ 5a9a ό5ǳƭōŜŎŎƻΩǎ ƳŜŘƛǳƳ ǿκǇȅǊǳǾŀǘŜΤ DL./h LƴǾƛǘǊƻƎŜƴ 
Corporation, Lot N:757533) powder, then soluted in 200 ml of Kaqun water, and 0.7410 g 
sodium-hydrogen-carbonate was added (Sigma Aldrich Kft., Lot N:BCBB8363) and mixed 
ǳƴǘƛƭ ŘƛǎǎƻƭǾŜŘΣ ǘƘŜƴ ǎǘǊŀƛƴŜŘ ǘƘǊƻǳƎƘ ŀ лΦннҡƳ aƛƭƭŜȄ ŦƛƭǘŜǊ ǘƻ ƻōǘŀƛƴ ŀ ǎǘŜǊƛƭŜ ǎǘŀǘŜΦ нл Ƴƭ 
inactivated foetal beef serum (10 vol%; Gibco Invitrogen Corporation; Lot N:41Q8095F) and 
нлл ҡƭ ǇŜƴƛŎƛƭƭƛƴκǎǘǊŜǇǘƻƳȅŎƛƴ ǎƻƭǳǘƛƻƴ όмл 000 U/ml penicillin and 10 ллл ҡƎκƳƭ 

streptomycin; PAA Laboratories GmbH; LotN: P01009-1954) 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 optimal 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. DMEM culture liquid prepared with ultra-pure water 

мΦффтр Ǝ ǿŀǎ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ 5a9a ό5ǳƭōŜŎŎƻΩǎ ƳŜŘƛǳƳ ǿκǇȅǊǳǾŀǘŜΤ DL./h LƴǾƛǘǊƻƎŜƴ 
Corporation, Lot N:757533) powder, then soluted in 200 ml ultra-pure water, and 0.7405 g 
sodium-hydrogen-carbonate was added (Sigma Aldrich Kft., Lot N:BCBB8363) and mixed 
ǳƴǘƛƭ ŘƛǎǎƻƭǾŜŘΣ ǘƘŜƴ ǎǘǊŀƛƴŜŘ ǘƘǊƻǳƎƘ ŀ лΦннҡƳ aƛƭƭŜȄ ŦƛƭǘŜǊ ǘƻ ƻōǘŀƛƴ ŀ ǎǘŜǊƛƭŜ ǎǘŀǘŜΦ нл Ƴƭ 
inactivated foetal beef serum (10 vol%; Gibco Invitrogen Corporation; Lot N:41Q8095F) and 
нлл ҡƭ ǇŜƴƛŎƛƭƭƛƴκǎǘǊŜǇǘƻmycin solution (10 000 U/ml penicillin and 10 ллл ҡƎκƳƭ 
streptomycin; PAA Laboratories GmbH; LotN: P01009-1954) was added to the sterile culture 
liquid prepared this way. 

7.2.3. Preparing positive control solution 

2.5 ml DMSO (Sigma-Aldrich Kft.; Lot No: BCBB0540 was added to 50 ml DMEM (LG) W/NA 
PYR. (Gibco Invitrogen Corporation; Lot No: 712334) culture liquid. 

7.3. Placing the examination samples in 96-hole tissue culturing pot 
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Column number Description of the sample 

1 Positive control (5% DMSO) 

2 

3  

DMEM culture liquid prepared with Kaqun water 

 

4 

5 

6 

7 DMEM culture liquid prepared with ultra-pure water 

 8 

9 DMEM culture liquid (Manufacturing number: 712334) 

Untreated control 10 

11 Cell-free control 

12 

 

8. Measuring the citotoxicity 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 citotoxicity examination 

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 material is citotoxic if it reduces the percentage rate of viable cells 
significantly in a dose-dependant 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 Dunnett test in the one-way 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 values measured at 570nm/620 nm of Plates 1 and 2 

 

DMEM control 

Columns A09-
H09;A10-H10 

DMEM with Kaqun water 

Columns A03-04-05-06;H03-04-
05-06 

DMEM with 
ultra-pure 

water 

Columns A07-
H07;A08-H08 

Positive control 

A01-H01;A02-H02 

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 0.178 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 

Std deviation: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 
Kaqun water 

0.189 0.024 109.2 Negative 

DMEM with 
ultra-pure water 

0.185 0.0.21 106.9 Negative 

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 
compared to the untreated control. 

Kaqun water does not have any citotoxic effect. 

 

13. ARCHIVING 

Examination specific documentation (Examination Plan, raw data) and non-examination 
specific documentation will be retained for 15 years, whereas examination material will be 
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 
{ŀŦŜǘȅ ό.ǳŘŀǇŜǎǘΣ Dȅłƭƛ ǵǘ н-6. Building C, Groundfloor). After 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 density values (570nm/620nm) 

 

Columns 01-02: Positive control (5% DMSO) 

Columns 03-06: DMEM prepared with Kaqun water 

Columns 07-08: DMEM prepared with ultra-pure water 

Columns 09-10: DMEM culture liquid 

Columns 11-12: blind, technical control (cell-free sample) 

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 
sample 

Standard 
deviation 

Average CV% 

Positive control 5% 
DMSO 

A01 5% DMSO 0.006 0.049 12.67 

Positive control 5% 
DMSO 

A02 5% DMSO    

DMEM with Kaqun 
water 

A03 Kaqun 0.033 0.196 16.56 

DMEM with Kaqun A04 Kaqun    
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water 

DMEM with Kaqun 
water 

A05 Kaqun    

DMEM with Kaqun 
water 

A06 Kaqun    

DMEM with ultra-pure 
water 

A07 Ultra-pure 
water 

0.027 0.195 13.74 

DMEM with ultra-pure 
water 

A08 Ultra-pure 
water 

   

DMEM culture liquid A09 DMEM 0.026 0.196 13.02 

DMEM culture liquid A10 DMEM    

Cell-free control A11 Cell-free control 0.008 0.031 24.26 

Cell-free control A12 Cell-free control 0.004 0.028 14.68 

Number of examination: 02-CTOX-10 

 

Annex 2 

Citotoxicity examination of Kaqun water in HepG2 cells 

Micro plate 2 

Optical density values (570nm/620nm) 

 

Columns 01-02: Positive control (5% DMSO) 

Columns 03-06: DMEM prepared with Kaqun water 

Columns 07-08: DMEM prepared with ultra-pure water 

Columns 09-10: DMEM culture liquid 

Columns 11-12: cell-free 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 
sample 

Standard 
deviation 

Average CV% 

Positive control 5% 
DMSO 

A01 5% DMSO 0.006 0.045 13.65 

Positive control 5% 
DMSO 

A02 5% DMSO    

DMEM with Kaqun 
water 

A03 Kaqun 0.026 0.182 14.55 

DMEM with Kaqun 
water 

A04 Kaqun    

DMEM with Kaqun 
water 

A05 Kaqun    

DMEM with Kaqun 
water 

A06 Kaqun    

DMEM with ultra-pure 
water 

A07 Ultra-pure water 0.021 0.176 11.75 

DMEM with ultra-pure 
water 

A08 Ultra-pure water    

DMEM culture liquid A09 DMEM 0.032 0.150 21.67 

DMEM culture liquid A10 DMEM    

Cell-free control A11 Cell-free control 0.005 0.025 21.27 

Cell-free control A12 Cell-free control 0.007 0.021 33.88 
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1.GENERAL INFORMATION 

 

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 high amount 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 oxygen 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 Chemical 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 volunteers, 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 level. The total antioxidant capacity of serum and erythrocyte 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 non-GLP study, but was done according to GLP standards laid in the 9/2001. 
(III. 30.) joint Decree of the 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 measurement of total 
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 Operating Procedures on the measurement of antioxidant capacity can be found 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 

млфтΦ .ǳŘŀǇŜǎǘΣ Dȅłƭƛ ǵǘ н-6. 

 

TEST AND CONTROL ITEMS  
 

2.1. Duration of the study and the procedure: 

The examined persons participated in a 21 day bathing and water drinking treatment. The 
participants bathed once a day in individual bathtubs filled with 37 oC water containing 
stable oxygen, for a maximum of 50 minutes per occasion. 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 assessment prior to the treatment, which was done using the 
Yŀǉǳƴ ǇǊƻƎǊŀƳΩǎ Prior Condition Assessment Questionnaire and other medical documents 
(e.g. previous medical reports). The prior condition assessment clarified whether there are 
any conditions present by which the subject is not eligible to take part in the study, such as a 
notifiable acute infection, e.g. active hepatitis, dysentery, salmonellosis, meningitis 
epidemica, anthrax, low hemoglobin level (absolute exclusion criteria) or banal acute 
infection (relative exclusion criteria). The participants were also questioned about regularly 
taken medicines. 

Just before the start of the treatment an Individual Assessment was made, which was 
updated every week, as well as a bath log, recording the important parameters of every 
bathing. An individual documentation was made for every participant, denoted with a 
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unique identifier, and stored in one place. The unique identifier serves as identification for 
the following: the person himself/herself, the Kaqun institution at which the service was 
provided, the documentation itself, the period which the documentation applies to, and the 
service provided (treatment, occasional, unique). All data and information was handled 
strictly confidentially, treated as personal and medical data, and the documents and 
electronic versions of these documents were provided with adequate protection. To this 
end, the staff signed a confidentiality statement. The participants have the right to full 
information about the Kaqun treatment and they signed a Declaration of Agreement 
confirming that they had received information about the study. In the present study a 
special Declaration of Agreement (data for scientific purposes) was also signed by the 
participants, declaring that they had been informed about 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 bath, (0-point, initial value), then on days 8, 15, 
and 21 after the bath during the same part of the day. Blood was drawn into EDTA K2 (EDTA 
as coagulant) blood sampling tubes. The erythrocytes, leukocytes and platelets in blood 
samples anticoagulated with EDTA remain 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 blood collection was done in vacutainer tubes with EDTA 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 cell-free supernatant (serum) was 
ŎƻƭƭŜŎǘŜŘΣ ŘƛǎǘǊƛōǳǘŜŘ ƛƴǘƻ рлл ҡƭ ŀƭƛǉǳƻǘǎΣ ŀƴŘ ǎǘƻǊŜŘ ŀǘ -80 oC until measurement. The 
aliquots were marked with unique identifiers, and stored undiluted, to enable repeated 
measurements. 

  

3.2.2. Erythrocyte lysates 

After the removal of serum the remaining erythrocyte mass was washed with ice-cold 
isotonic saline 3 times to remove platelets and leukocytes, centrifuging 3 times with 2500 
rpm. The pure erythrocyte mass was hemolysed with  1.5x amount of ultra-pure water. The 
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erythrocyte hemolysates were stored in aliquots at -80 oC until measurement of antioxidant 
capacity.  

 

3.2.3. Control 

1 mM ascorbic acid (Sigma-Aldrich Kft; CAS No: [50-81-7]) 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 the Standard Operating Procedures of the  
Department of Molecular and Cell Biology. Briefly, the measurement of antioxidant capacity 
(free radical binding capacity) in serum was as follows:  

нл ҡƭ ǎŜǊǳƳ ƻǊ ŜǊȅǘƘǊƻŎȅǘŜ ƭȅǎŀǘŜ ǿŀǎ ǇƛǇŜǘǘŜŘ ƛƴǘƻ ǘƘŜ ǿŜƭƭǎ ƻŦ ŀ фс ǿŜƭƭ ǇƭŀǘŜΣ ŜȄŎŜǇǘ ǘƘŜ 
row for the untreated control containing 20-нл ҡƭ ǳƭǘǊŀǇǳǊŜ ǿŀǘŜǊΦ ¢ƘŜ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴǘ 
reagent was added and mixed automatically by the instrument according to the selected 
protocol. Luminescence intensity is measured in each well by 

summarizing the counts from 30 points. The higher the scavenger (free radical binding) 
capacity of the biological sample, the lower the luminescence given off by the system. Thus, 
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 H2O2κϊhI ƳƛŎǊƻǇŜǊƻȄƛŘŀǎŜ ǎȅǎǘŜƳ ƛǊƻƴ ŎƻƳǇƭŜȄŜǎ ŎŀǳǎŜ hIω ǊŀŘƛŎŀƭ 
formation from H2O2 and the radical excites luminol. If a biological sample is added to the 
system the excitation of luminol is inhibited. There is a connection between the rate of 
inhibition and the redox status of the examined biological material. 

The measurement was done on a Victor3 multilabel 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 (100%). In the case of serum samples we measured total luminol value, 
using 4 parallels, and relative luminescence unit % (RLU%) was compared to 1mM ascorbate 
solution (Sigma-Aldrich).  The Total Antioxidant Capacity (TAC) of serum samples was 
calculated according to the following formula: TAC %= 100-RLU% and the data for each 
measurement are given in appendix 1 (Table1). 
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5.1. Summary of the total antioxidant capacity in sera 

 

 

 

 

 

 

Total Antioxidant Capacity % 

 Women Men Total 

Increase from the 
start 

όҧҧҧύ 

9 

              60.0% 

9 

           64.29% 

18/29 

                62.07% 

Increase from 
week 2 

ό ҧҧύ 

2 

              13.33% 

1 

          7.14% 

3/29 

               10.34% 

Increase from 
week 1. then 
decreased 

όҧ  ύ 

4 

             26.66% 

4 

           28.57% 

8/29 

                27.58% 

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 
the start 

όҧҧҧύ 

4 

 

26.66% 

3 

 

21.43% 

7/29 

 

24.14% 

 

Increase from 
week 2 

ό ҧҧ) 

3 

20.0% 

 

- 3/29 

10.34% 

Increase from 
week 1. then 

decreased 

όҧ  ύ 

6 

40.0% 

- 6/29 

20.69% 

Increase in 
week 1. and 2. 
then decreased 

όҧҧ ύ 

- 6 

 

 

42.86% 

6/29 

 

 

20.69% 

Decrease from 
the start 

όҨҨҨύ 

 

- 4 

28.57% 

4/29 

13.79% 

 

Other 2 

13.33% 

1 

7.14% 

3/29 

10.34% 

 

Total 15 14 29 
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6. STATISTICAL ANALYSIS 

 

One-way ANOVA, and Dunnett test was used for the statistical evaluation of the results, the 
level of significance was set at p<0.05. The 1st, 2nd and 3rd week samples were compared to 
the initial, control values 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 bathing and drinking 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 treatment, (0-point), then on days 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 individual and group level.  

 

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

We measured increased total antioxidant capacity in 72% of serum samples. In 62.07% 
(18/29) of the serum samples the total antioxidant capacity increased significantly 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 the serum 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. 

  In 27.58 %-ōŀƴ όуκнфύ ƻŦ ǘƘŜ ǎǳōƧŜŎǘǎΩ ǎŜǊǳƳ ǎŀƳǇƭŜǎ ǘƘŜ ǘƻǘŀƭ ŀƴǘƛƻȄƛŘŀƴǘ 
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 capacity of 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 the total antioxidant capacity increased from the first or 
the second week. 

  In the case of women 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 samples showed a decrease to the initial, control values. 
Thus, in men, total antioxidant capacity increased in less samples, and more of the samples 
returned to the initial, control values, than in women. 

 

8. CONCLUSIONS 

We measured increased total antioxidant capacity in 72% of the 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 samples, we found 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.     ΧΧΧΧΧΧΧΧΦ  

        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 
Chang

e 

1 SzI 

88,94 90,66 93,35 97,30 

ŷŷŷ 

86,11 91,53 93,78 97,29 

88,10 90,99 92,27 97,51 

88,03 90,64 91,82 97,43 

87,80 1,20 
90,96 0,42 92,81 0,91 97,38 0,11 

** ** ** 

2 DL 

89,12 91,80 93,28 97,58 

ŷŷŷ 

88,61 90,25 93,89 97,44 

88,97 90,31 93,44 97,46 

87,91 91,46 93,40 97,40 

88,65 0,54 
90,96 0,79 93,5 0,27 97,47 0,08 

** ** ** 

3 SzB 

88,72 91,41 93,76 97,54 

ŷŷŷ 

87,36 92,07 93,58 97,36 

87,81 90,65 93,25 97,50 

87,13 91,33 93,32 97,46 

87,76 0,70 
91,37 0,58 93,48 0,24 97,47 0,08 

** ** ** 

5 GĆ 

88,64 90,38 90,97 96,92 

_ ŷŷ 

89,17 90,18 91,82 97,43 

88,69 86,70 93,07 97,36 

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 ** ** 

6 MR 

88,84 90,10 93,49 97,45 

ŷŷŷ 

87,97 90,96 94,08 97,51 

87,78 90,96 93,81 97,55 

87,43 91,31 93,50 97,42 

88,01 0,60 
90,83 0,52 93,72 0,28 97,48 0,06 

** ** ** 

7 KA 

88,70 88,09 92,25 97,46 

ŷŷŷ 

87,73 91,56 94,05 97,41 

- 91,34 93,15 97,37 

- 90,96 93,98 97,41 

88,22 0,69 
90,49 1,62 93,36 0,84 97,41 0,04 

* ** ** 

8 DP 

89,39 91,77 93,58 94,10 

ŷŷŷ 

88,11 92,87 93,77 91,67 

82,01 93,39 88,48 92,94 

81,84 93,20 93,98 91,87 

85,34 3,98 
92,81 0,72 92,45 2,65 92,65 1,12 

** ** ** 

9 J£ 

87,73 87,99 93,91 94,79 

ŷŷŷ 

87,33 91,98 93,86 90,88 

86,56 93,18 93,85 90,17 

86,38 91,43 94,07 89,40 

87,00 0,64 
91,15 2,23 93,92 0,10 91,31 2,40 

* ** ** 
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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 

17 MG 

85,29 92,87 93,26 94,72 

ŷŷŷ 

76,62 92,07 93,85 92,93 

85,17 92,23 93,31 93,77 

86,18 93,31 93,41 89,38 

83,32 4,49 
92,62 0,58 93,46 0,27 92,7 2,33 

** ** ** 

19 VL 

84,10 93,27 97,50 90,50 

ŷŷ_ 

86,85 93,95 97,51 79,81 

86,89 92,81 97,48 92,68 

86,70 92,93 97,40 91,48 

86,14 1,36 
93,24 0,51 97,47 0,05 88,62 5,94 

* ** NS 

23 DN 

89,67 85,78 97,26 93,11 

ŷŷ_ 

90,76 93,26 97,63 92,67 

90,49 93,29 96,87 93,66 

89,87 93,12 97,15 93,27 

90,20 0,51 
91,36 3,72 97,23 0,31 93,18 0,41 

NS ** NS 

24 VE 

91,58 93,22 97,21 92,08 

ŷŷ_ 

91,08 93,45 97,56 89,26 

91,35 93,27 97,14 94,03 

91,16 93,42 97,41 93,23 

91,29 0,22 93,34 0,11 97,33 0,19 92,15 2,09 
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* ** NS 

28 PA 

88,76 94,28 97,28 90,41 

ŷŷ_ 

91,54 93,72 96,64 91,75 

91,55 94,16 97,44 93,15 

91,42 94,07 97,51 92,95 

90,82 1,37 
94,06 0,24 97,22 0,40 92,07 1,26 

** ** NS 

29 ET 

91,99 94,28 95,95 98,40 

_ŷŷ 

91,52 94,31 96,56 99,33 

92,26 93,61 97,56 99,25 

91,95 89,96 97,51 98,44 

91,93 0,31 
93,04 2,08 96,9 0,78 98,86 0,50 

NS ** ** 

30 KP 

91,10 94,05 96,13 99,27 

ŷŷŷ 

91,62 93,42 97,29 98,46 

91,30 93,35 95,53 99,27 

91,25 92,52 97,45 99,27 

91,32 0,22 
93,34 0,63 96,6 0,92 99,07 0,40 

** ** ** 

 

 

Table 2. 

 

Total antioxidant capacity in serum samples 

Men 

No. Code 0. week 1. week 2. week 3. week Change 

4 GJ 
88,60 89,11 93,92 97,30 

ŷŷŷ 
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 

87,88 1,00 
90,6 1,34 93,09 1,15 97,47 0,12 

** ** ** 

10 OG 

88,82 93,07 93,39 93,96 

ŷŷŷ 

87,29 92,00 94,12 92,39 

86,94 93,12 93,28 94,26 

83,94 92,91 93,87 94,44 

86,75 2,04 
92,78 0,52 93,67 0,4 93,76 0,94 

** ** ** 

11 FG 

87,17 93,36 93,76 94,76 

ŷŷŷ 

86,91 93,46 93,94 92,42 

86,62 91,83 93,50 91,31 

86,30 93,19 93,94 94,37 

86,75 0,37 
92,96 0,76 93,79 0,21 93,22 1,63 

** ** ** 

12 HJ 

86,80 93,57 93,67 94,19 

ŷŷŷ 

86,99 93,46 94,23 94,28 

86,93 92,98 94,47 92,62 

84,54 93,38 93,94 94,36 

86,32 1,19 
93,35 0,26 94,08 0,35 93,86 0,83 

** ** ** 

13 LT 

86,09 93,62 93,96 94,3 

ŷŷŷ 

85,68 93,83 94,13 94,68 

87,08 88,71 93,89 94,38 

86,73 90,94 93,58 93,94 

86,40 0,63 
91,78 2,43 93,58 0,23 94,33 0,30 

** ** ** 
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14 HL 

86,32 93,32 93,87 94,98 

ŷŷŷ 

86,36 93,31 94,16 90,52 

86,61 92,91 93,89 94,44 

87,20 93,30 94,15 90,93 

86,62 0,41 
93,21 0,20 94,02 0,16 92,72 2,32 

** ** ** 

15 MGy 

87,16 93,78 94,14 94,90 

ŷŷŷ 

86,73 93,82 93,82 95,05 

86,83 93,36 94,16 94,94 

87,24 93,67 94,28 93,14 

86,99 0,25 
93,66 0,21 94,1 0,20 94,51 0,91 

** ** ** 

 

Table 2. continued 

Total antioxidant capacity in serum samples 

Men 

No. Code 0. week 1. week 2. week 3. week Change 

16 KL 

86,97 93,08 93,50 - 

ŷŷ- 

82,48 92,08 93,94 - 

82,44 93,65 93,70 - 

86,27 93,67 93,61 - 

84,5
4 

2,4
2 

93,1
2 0,75 

93,6
9 0,19 - - 

** ** - 

18 VCs 

82,60 93,16 97,62 94,54 

ŷŷŷ 
84,61 92,38 97,37 94,04 

87,08 92,82 96,97 93,35 

86,27 86,69 97,37 93,87 



101 / 183 

 

85,1
4 

1,9
8 

91,2
6 3,07 

97,3
3 0,27 

93,9
5 0,49 

** ** ** 

20 VG 

87,30 93,80 97,35 91,30 

ŷŷ_ 

86,93 93,35 97,14 82,86 

87,22 93,14 97,41 93,66 

87,30 92,65 97,51 85,55 

87,1
9 

0,1
8 

93,2
4 0,48 

97,3
5 0,16 

88,3
4 5,00 

* ** NS 

21 PG 

91,83 93,43 97,45 92,31 

ŷŷ_ 

88,23 93,23 97,53 83,24 

91,40 87,57 97,11 93,29 

91,60 92,83 97,28 87,76 

90,7
7 

1,7
0 

91,7
7 2,81 

97,3
4 0,19 

89,1
5 4,62 

NS * NS 

22 MEGy 

89,11 92,63 97,48 94,29 

ŷŷ_ 

91,75 92,86 97,50 89,80 

91,97 92,70 97,11 91,73 

91,45 93,55 97,29 90,60 

91,0
7 

1,3
2 

92,9
4 0,42 

97,3
5 0,18 

91,6
1 1,96 

NS * NS 

25 PI 

91,86 93,31 96,76 93,88 

_ŷŷ 

92,38 93,28 97,32 93,86 

92,03 93,15 93,47 93,90 

90,39 93,32 97,49 93,67 

91,6
7 

0,8
8 

93,2
7 0,08 

96,2
6 1,89 

93,8
3 0,11 
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NS ** * 

26 ZsI 

91,96 92,62 97,40 91,14 

ŷŷ_ 

91,64 93,49 97,47 90,31 

89,03 89,71 97,02 90,81 

90,14 92,73 97,02 92,27 

90,6
9 

1,3
6 

92,1
4 1,66 

97,2
3 0,24 

91,1
3 0,83 

NS ** NS 

27 BZs 

91,30 93,27 97,62 93,38 

ŷŷŷ 

90,99 93,33 97,49 94,02 

90,38 92,94 97,29 92,48 

90,66 93,41 97,44 93,42 

90,8
3 

0,4
0 

93,2
4 0,21 

97,4
6 0,14 

93,3
3 0,63 

** ** ** 

 

 

Table 3. 

Total antioxidant capacity in erythrocyte lysates 

Women 

No. Code 0. week 1. week 2. week 3. week Change 

1 SzI 

0,50513 0,50675 0,50766 0,53050 

_ŷŷ 

0,50503 0,50667 0,50759 0,53039 

0,50505 0,50537 0,50759 0,53045 

0,50481 0,50400 0,50761 0,53046 

0,505 
0,00
014 0,506 

0,0
013 0,508 

0,0000
3 

0,53
0 

0,0
000
5 

NS ** ** 
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2 DL 

0,50130 0,52881 0,57978 0,59211 

ŷŷŷ 

0,50135 0,52797 0,57988 0,59202 

0,50119 0,52875 0,57997 0,59211 

0,50125 0,52887 - 0,59190 

0,501 
0,00
007 

0,52
9 

0,00
04 0,580 

0,0000
9 

0,59
2 

0,0
001 

** ** ** 

3 SzB 

0,49273 0,55080 0,54935 0,48255 

ŷŷŹ 

0,49262 0,55081 0,54921 0,48260 

0,49254 0,55017 0,54931 0,48254 

0,49258 0,55085 0,54929 0,48254 

0,493 
0,00
008 

0,55
1 

0,00
03 0,549 

0,0000
6 

0,48
3 

0,0
000
3 

** **  

5 GĆ 

0,50746 0,52393 0,43678 0,52182 

ŷŹŷ 

0,50739 0,52242 0,43679 0,52181 

0,50737 0,52390 0,43678 0,52176 

0,50708 0,52379 0,43685 0,52176 

0,5h07 
0,00
017 

0,52
4 

0,00
07 0,437 

0,0000
4 

0,52
2 

0,0
000
3 

**  ** 

6 MR 

0,50658 0,50054 0,52259 0,55696 

_ŷŷ 

0,50658 0,50032 0,52247 0,55692 

0,50660 0,50053 0,52242 0,55690 

0,50627 0,50059 0,52224 0,55689 

0,507 
0,00
016 

0,50
0 

0,00
01 0,522 

0,0001
5 

0,55
7 

0,0
000
3 

NS ** ** 
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7 KA 

0,84901 0,53324 0,54221 0,54982 

ŷŷŷ 

0,84902 0,53291 0,54221 0,54980 

0,84833 0,53317 0,54215 0,54975 

0,84897 - 0,54201 0,54977 

0,849 
0,00
034 

0,53
3 

0,00
02 0,542 

0,0000
7 

0,55
0 

0,0
000
3 

   

8 DP 

0,42211 0,46211 0,50836 0,48833 

ŷŷŷ 

0,42210 0,46157 0,50825 0,48832 

0,42204 0,46180 0,50821 0,48820 

0,42211 - 0,50822 0,48794 

0,422 
0,00
003 

0,46
2 

0,00
03 0,508 

0,0000
7 

0,48
8 

0,0
001
8 

** ** ** 

9 J£ 

0,49023 0,52473 0,53414 0,49153 

ŷŷŹ 

0,49024 0,52390 0,53410 0,49152 

0,49010 0,52468 0,53402 0,49155 

0,49017 0,52439 0,53407 0,49145 

0,49 
0,00
006 

0,52
4 

0,00
04 0,534 

0,0000
5 

0,49
2 

0,0
000
4 

** **  
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Table 3. continued 

Total antioxidant capacity in erythrocyte lysates 

Women 

No. 
Cod

e 
0. week 1. week 2. week 3. week Change 

17 MG 

0,52310 0,55358 0,53707 0,51401 

ŷŷŹ 
0,52309 0,55360 0,53701 0,51399 

0,52298 0,55352 0,53647 0,51393 

0,52313 0,55279 0,53692 0,51393 

0,523 
0,000

07 

0,55
3 

0,000
39 0,537 

0,0002
7 0,514 

0,0
000

4 
 

** **   

19 VL 

0,51556 0,54731 0,53028 0,55675 

ŷŷŷ 
0,51556 0,54725 0,52989 0,55673 

0,51556 0,54706 0,53029 0,55658 

0,51559 0,54729 0,53024 0,55657 

0,516 
0,00
001 

0,54
7 

0,000
11 0,530 

0,0001
9 0,557 

0,0
000

9 
 

** ** **  

23 DN 

0,48894 0,51967 0,53343 0,47792 

ŷŷŹ 
0,48891 0,52047 0,53341 0,47787 

0,48888 0,52052 0,53349 0,47785 

0,48885 0,52020 0,53332 0,47785 

0,489 
0,00
004 

0,56
2 

0,000
07 0,533 

0,0000
7 0,487 

0,0
000

4 
 

** **   

24 VE 0,52267 0,53108 0,54039 0,43546 ŷŷŹ 
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0,52260 0,53086 0,54029 0,43542 

0,52262 0,53106 0,54032 0,43546 

0,52257 0,53102 0,54026 0,43545 

0,523 
0,000

04 

0,53
1 

0,000
1 0,540 

0,0000
6 0,435 

0,0
000

2 
 

** **   

28 PA 

0,54578 0,53382 0,58224 0,55904 

Źŷŷ 
0,54571 0,53470 0,58228 0,55939 

0,54570 0,53475 0,58223 0,55934 

0,54524 - 0,58214 0,55945 

0,546 
0,000

25 

0,53
4 

0,000
52 0,582 

0,0000
6 0,559 

0,0
000

4 
 

 ** **  

29 ET 

0,51867 0,54275 0,60786 0,51689 

ŷŷŹ 
0,51864 0,54250 0,60780 0,51667 

0,51881 - 0,60771 0,51555 

0,51806 - 0,60774 0,51528 

0,519 
0,000

33 

0,54
3 

0,000
18 0,608 

0,0000
7 0,516 

0,0
008 

 

** **   

30 KP 

0,54435 0,53936 0,48379 0,45411 

ŹŹŹ 
0,54432 0,53934 0,48372 0,45419 

0,54417 - 0,48369 - 

- - 0,48359 - 

0,544 
0,000

1 

0,53
9 

0,000
01 0,484 

0,0000
8 0,454 

0,0
000

6 
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Table 4. 

Total antioxidant capacity in erythrocyte lysates 

Men 

No. Code 0. week 1. week 2. week 3. week 
Cha
nge 

4 GJ 

0,53547 0,4250 0,54310 0,42214 

ŹŷŹ 

0,53545 0,42425 0,54304 0,42207 

0,53535 0,42497 0,54308 0,42208 

0,53543 0,42457 0,54309 0,42210 

0,535 
0,000

05 
0,425 

0,000
36 0,543 

0,000
03 0,422 

0,00
003 

   

10 OG 

0,44128 0,55613 0,50731 0,45982 

ŷŷŷ 

0,44128 0,55614 0,50720 0,45978 

0,44121 0,55575 0,50729 0,45976 

0,44121 - 0,50727 0,45975 

0,441 
0,000

04 
0,556 

0,000
22 0,507 

0,000
05 0,460 

0,00
003 

** ** ** 

11 FG 

0,50800 0,53994 0,48499 0,49754 

ŷŹŹ 

0,50773 0,54007 0,48015 0,49762 

0,50792 - 0,48494 0,49760 

0,50791 - 0,48505 0,49749 

0,508 
0,000

11 
0,540 

0,000
09 0,485 

0,000
04 0,498 

0,00
006 

**   

12 HJ 

0,49675 0,51993 0,480051 0,50694 

ŷŹŹ 0,49666 0,52037 0,480052 0,50699 

0,49672 0,52028 0,480034 0,50696 
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0,49676 - - 0,50695 

0,497 
0,000

04 
0,520 

0,000
23 0,480 

0,000
01 0,507 

0,00
004 

**   

13 LT 

0,53241 0,56250 0,42510 0,52529 

ŷŹŹ 

0,53241 0,56244 0,42499 0,52530 

0,53237 0,56254 0,42514 0,52523 

0,53238 0,56238 0,42499 0,52520 

0,532 
0,000

02 
0,562 

0,000
07 0,425 

0,000
08 0,525 

0,00
005 

**   

14 HL 

0,32708 0,53251 0,51953 0,53994 

ŷŹŷ 

0,52668 0,53249 0,51948 0,53992 

0,52699 0,53206 0,51953 0,53992 

0,52700 0,53250 0,51903 0,53982 

0,527 
0,000

18 
0,532 

0,000
22 0,520 

0,000
03 0,540 

0,00
005 

**  ** 

15 MGy 

0,43996 0,53425 0,55616 0,54011 

ŷŷŷ 

0,43991 0,53444 0,55608 0,54012 

0,43963 0,53439 0,55608 0,54008 

0,43961 - 0,55616 0,53997 

0,44 
0,000

18 
0,534 

0,000
1 0,556 

0,000
05 0,540 

0,00
007 

** ** ** 

16 KL 

0,52643 0,53355 0,51829 - 

ŷŹ- 

0,52642 0,53356 0,51828 - 

0,52632 0,53352 0,51823 - 

0,52641 0,53354 0,51810 - 

0,526 0,000 0,534 
0,000

0,518 
0,000

- - 
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05 02 09 

**  - 

 

Table 4. continued 

Total antioxidant capacity in erythrocyte lysates 

Men 

No. 
Cod

e 
0. week 1. week 2. week 3. week 

Cha
nge 

18 VCs 

0,53078 0,53372 0,55264 0,52596 

ŷŷŹ 

0,53075 0,53370 0,55255 0,52586 

0,53078 0,53357 0,55261 0,52590 

0,53023 0,53369 0,55264 0,52583 

0,531 
0,00
027 

0,534 
0,00
007 0,553 

0,00
004 0,526 

0,000
06 

 **  

20 VG 

0,54318 0,48997 0,50028 0,53122 

ŹŹŹ 

0,54317 0,48999 0,50022 0,53119 

0,54318 0,48995 0,50030 0,53118 

0,54321 0,48975 0,50029 0,53116 

0,543 
0,00
002 

0,490 
0,00
011 0,500 

0,00
003 0,531 

0,000
02 

   

21 PG 

0,51034 0,53631 0,44810 0,50049 

ŷŹŹ 

0,51040 0,53623 0,44811 0,50088 

0,51027 0,53631 0,44805 0,50088 

- 0,53633 0,44799 0,50083 

0,51 
0,00
006 

0,536 
0,00
004 0,448 

0,00
005 0,501 

0,000
19 

**   

22 MEG 0,51565 0,42426 0,54177 0,54802 Źŷŷ 
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y 0,51587 0,42424 0,54143 0,54795 

0,51589 0,42416 0,54182 0,54794 

0,51580 - 0,54174 0,54794 

0,516 
0,000

11 
0,424 

0,00
005 0,542 

0,00
018 0,548 

0,000
04 

 ** ** 

25 PI 

0,55327 0,51860 0,50703 0,47039 

ŹŹŹ 

0,55322 0,52023 0,50703 0,47039 

0,55293 - 0,50699 0,47029 

- - 0,50697 0,47033 

0,553 
0,000

18 
0,519 

0,00
115 0,507 

0,00
003 0,470 

0,000
05 

   

26 ZsI 

0,52689 0,46993 0,44421 0,43275 

ŹŹŹ 

0,52690 0,47000 0,44413 0,43271 

0,52688 0,46908 0,44416 0,43276 

0,52670 - 0,44405 0,43235 

0,527 
0,000

1 
0,470 

0,00
052 0,444 

0,00
007 0,433 

0,000
2 

   

27 BZs 

0,48398 0,53134 0,54595 0,53493 

ŷŷŷ 

0,48391 0,53124 0,54589 0,53492 

0,48392 0,52949 0,54590 0,53495 

0,48392 - 0,54580 0,53491 

0,484 
0,000

03 
0,531 

0,001
04 0,546 

0,00
006 0,535 

0,000
02 

** ** ** 
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Abbreviations: 

NS= not significant 

*=p<0.05 

**=p<0.01 
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The effect of d-Lenolateϯ on the immune parameters of healthy volunteers 
 
  
Budapest 

2011 

 

Report 
The effect of d-Lenolateϯ on the immune parameters of healthy volunteers 
  
Antecedents 

K!v¦b I¦bD#wL! [ǘŘΦ όнмпп YŜǊŜǇŜǎΣ {ȊŀōŀŘǎłƎ ǵǘ млнύΣ ŀǎ /ƭƛŜƴǘ Ƙŀǎ ŎƻƴǘǊŀŎǘŜŘ ǘƘŜ 
bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ /ƘŜƳƛŎŀƭ {ŀŦŜǘȅκbL/{ύ όмлфс .ǳŘŀǇŜǎǘΣ bŀƎȅǾłǊŀŘ ǘŞǊ нΦύ ŀǎ ŎƻƴǘǊŀŎǘƻǊ 
in contract no. GOKBI-90/2011 to test the immune effects of d-Lenolateϯ in healthy 
volunteers at the Department of Cytogenetics and Immunology of NICS. d-Lenolate (Olive 
Leaf Extract) is a dietary supplement patented by East ParkTM Research, Inc. d-Lenolate 
formulation is prepared on a patented extraction process of selected olive leaves that 
contain Oleuropein. Each capsule contains 500 mg olive leaf (Olea Europaea) extract. In our 
study we examined the effect of 21 days of d-Lenolateϯ treatment on the immune 
parameters of healthy volunteers. The end points measured were: qualitative and 
quantitative 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 the 8th, 15th and 21st days. 

 

The theoretical basis of immunology tests 

Immune-toxicology 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 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 
passive target 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. White blood cells have 
an important role in the defence mechanisms of the body. Blood contains an average of 
9x109 / l white blood cells, but 4-10 x 109 / l is also within the normal range. There are 3 main 
types of leukocytes: lymphocytes, monocytes and granulocytes. 20-45 % of leukocytes of a 
healthy person are lymphocytes, 2-9 % are monocytes and 50-75 % are granulocytes. 
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Normally the lymphocyte count is in the range of 1.5-3.5 x 109 /l, and their importance 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 and B lymphocytes and NK-cells. During the adaptive immune response cytotoxic T 
(Tc) cells are generated which are able to destroy the pathogens directly (cellular immune 
response), and B lymphocytes, which produce antibodies (humoral immune reaction). The 
presence of helper T lymphocytes (Th) is essential for the division and differentiation of T and 
B cells. NK cells kill virus infected or cancerous cells. 

Monocytes make up about 2-9 % of the white blood cells (1-8 x 108 /l), their nucleus is large, 
kidney or bean shaped. They originate from the bone marrow, they then enter the 
circulation where they spend about 72 hours, and then pass through the blood vessel wall 
and change into tissue macrophages. Their 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 release a number of inflammatory mediators. 

The nucleus of granulocytes becomes lobed as they mature. Another characteristic feature is 
the presence of large quantities of granules in the cytoplasm ς the biologically active 
material stored within them has a very important role in the development of inflammatory 
and allergic reactions. The neutrophil, basophil and eosinophil granulocytes can be 
distinguished on the basis of their histological staining properties. Most of the granulocytes 
are neutrophils (3-6 x 109 / l). 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 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 oxygen-independent 
enzymes (lysosomal elastase, lysosime) and oxygen-dependent enzymatic systems 
(principally NADPH-oxidase). The activated phagocytic cells produce antimicrobial reactive 
radicals, so called reactive oxygen intermediates (ROI) in a reaction named oxidative burst. 

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 with cell markers: 
T lymphocytes express CD3 (CD3+ cells), helper T cells also express CD4 (CD4+/CD3+ cells), 
cytotoxic T cells express CD8 besides CD3 (CD8+/CD3+ cells). Immature T cells express both 
the CD4, and the CD8 molecules (CD4+/CD8+ cells). B lymphocytes can be characterized by 
the CD19 cell surface antigen (CD19+cells). NK cells have CD56 surface molecules, but do not 
express CD3, therefore they are characterized as CD56+/CD3- cells. CD25 (IL-2 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 activation of 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 characterize the 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. Qualitative and quantitative blood count 
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was determined, and immune phenotyping was used to determine lymphocyte 
subpopulations and the CD25 (IL-2R) and CD71 (transferrin receptor) activation antigens 
expressed on lymphocytes with the aid of monoclonal antibodies produced 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 
I¦bD#wL! YŦǘΦ 9ȄŎƭǳǎƛƻƴ ŎǊƛǘŜǊƛŀ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜǊŜΥ ǎƳƻƪƛƴƎΣ ŀŎǳǘŜ ƻǊ ŎƘǊƻƴƛŎ ƛƭƭƴŜǎǎΣ 
infection, the use of any kind of drugs 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 a Declaration of Agreement confirming that they had received information about the 
study and that their participation was voluntary. 
  

Duration of the study and the procedure: 
The examined persons participated in a 21 day d-Lenolate treatment which consisted of 
taking 2 capsules 3 times a day. The measurements were done on the first day, before 
treatment (0-point), then on days 8, 15, and 21.  

Methods: 
  

Blood sampling: Blood sampling at the site: day 1 before the treatment, (0-point), then on 
days 8, 15, and 21 after the first 2 capsules of d-Lenolate, during the same part of the day. 
The blood 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 anti-coagulant were used for blood sampling. One 3 ml tube with 
EDTA anti-coagulant 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 carried out 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. 
NagyǾłǊŀŘ ǘŞǊ нΦύΦ 
  



117 / 183 

 

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 lymphocytes, monocytes, 
neutrophil- eosinophil- 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 

- RDW-CV 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 whole blood 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 (T-cell receptor), CD4 and CD8 (T-cell co-receptors), CD19 (B-cell co-
receptor), CD25 (interleukin-2 receptor), CD45 (protein-tirosine-phosphatase, pan leukocyte 
marker), CD56 (neural cell adhesion molecule, NK-cell marker), CD71 (transferrin receptor). 
Using 3 and 4 colour staining the following antibody combinations were used: (1) CD25-FITC 
/ CD8-PE / CD3-PerCP / CD4-APC; (2) CD56-FITC / CD3-PerCP / CD45-APC; and (3) CD71-FITC 
/ CD3-PerCP / CD19-APC. 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 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 of lymphocytes. 
  
 Determined parameters: 

- Ly, Mo, Neu, Eos: percentage of lymphocytes, monocytes, neutrophil- and eosinophil 
granulocytes 

- Total T, T helper, T cytotoxic, Immature T, B cell, NK-cell: percentage of T lymphocytes, 
cytotoxic and helper T lymphocytes, immature T lymphocytes, B lymphocytes and NK-cells 
within lymphocytes 

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

- Activated T: percentage of CD25 (IL-2 receptor) activation antigen carrying T cells within the 
T cells 
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- Activated Th: percentage of 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 (transferrin receptor) 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 neutrophil granulocytes (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 
όtƘŀƎƻōǳǊǎǘϯύ ƪƛǘΦ bŜǳǘǊƻǇhil granulocytes respond to activation 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 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 (phorbol-myristil-acetate), which transports signals through protein kinase 
C (strong stimulus) 

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: 
  
{ǘǳŘŜƴǘΩǎ ǇŀƛǊŜŘ-t test was used 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 

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 shown in Table 1., the 
individual results in Table 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 qualitative and 
quantitative 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 measurement, compared 
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 percentile distribution of 
lymphocytes, monocytes, neutrophil- and 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 shown in Table 3. The percentage of 
activated (CD25+) T lymphocytes increased statistically significantly from the first week 
compared to the 0 point, and the same was observed in the case of activated (CD25+) helper 
T cells. The percentage of activated (CD25+) cytotoxic T cells increased significantly 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 gender differences: 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 be attached 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 after 3 weeks treatment 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 % of the subjects 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 initial 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 subjects, 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 lymphocytes after 3 weeks treatment with D-lenolateÈ
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The individual results of immune parameters are shown in Table 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 mentioned in the 
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 decrease in the number 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 reactive oxygen intermediates (ROI) of neutrophil 
granulocytes are shown in Table 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 women from 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 with D-lenolate. 

Individual results 

Figure 2. shows the individual changes 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 showed increased ROI production after three weeks of treatment 
compared to initial values. 

Figure 2.  ROI production after 3 weeks treatment with D-lenolateÈ
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The individual results for the production of reactive oxygen intermediates (ROI) of neutrophil 
granulocytes are shown in Table 6. Similarly to group results, the individual results show a 
weekly rise. 

Summary  

In our study we examined the effect of 21 days of d-Lenolateϯ treatment on the immune 
parameters of healthy volunteers. The end points measured were: qualitative and 
quantitative 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 the 8th, 15th and 21st days. 
{ǘǳŘŜƴǘΩǎ ǇŀƛǊŜŘ-t test was used for the group level statistical evaluation of the results, the 
level of significance was set at p<0.05. 

A non-specific activation of T lymphocytes (indicated by the increase in the expression of the 
CD25 and CD71 cell surface antigens) could be detected, presumably 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 potential 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 of D-Lenolate treatment. 

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

10th of June 2011 

5ǊΦ !ƴƴŀ .ƛǊƽ             5ǊΦ Dȅǳƭŀ {ŜōŜǎǘȅŞƴ 

head of department              advisor 

associate professor 
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Report about effects of Kaqun water on the speed of cognitive functions 
Permit Number: IV-R-015-14-4/2012 

 

Summary 

hǳǊ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ α¢ƘŜ ŜŦŦŜŎǘǎ ƻŦ Yŀǉǳƴ ǿŀǘŜǊ ƻƴ ǘƘŜ ǎǇŜŜŘ ƻŦ ŎƻƎƴƛǘƛǾŜ ŦǳƴŎǘƛƻƴǎέ ǿŀǎ 
conducted 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; 0.5l 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 therapeutic 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 determine the stress 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 significant results in all three groups. 

The oxygen saturation has only increased significantly in the 1,5l group. 

The data of the control group have shown similar results to the consumption of Kaqun water 
in the base data-first week interval in several cases, but this effect is not lasting. The cause of 
this might lie in the psychic area, but more likely that by ceasing the lack of fluids, the 
ŎƛǊŎǳƭŀǘƛƴƎ ōƭƻƻŘ ǾƻƭǳƳŜ ƛǎ ŘƛƭǳǘŜŘ ǘƘŀǘΩǎ ǿƘȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ǎƘƻǿƴΦ 

This improved effect is not as lasting as the effect caused by consumption of Kaqun water.  

By examining the dose and effect duration it can be seen that in case of the 1-1.5l/day the 
maximal effects are shown in the 3rd-4th week, there is constant improvement, while in 
case of 0.5l/day consumption the best results are in the 2nd week, after that the results 
deteriorate. This signifies that basically 1-1.5l/day dose is appropriate. 

We can see from this examination that Kaqun water improves the haemodynamics, it speeds 
up the reflex and thought processess, increaseǎ ǘƘŜ ōƻŘȅΩǎ ƻȄȅƎŜƴ ŎƻƴǘŜƴǘ ƛƴ ŎŀǎŜ ƻŦ ŜƭŘŜǊƭȅ 
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 normal drinking water (OTH 
permit 420-2/2007, 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 

-  burst-like pro-oxidant effect, which speeds up cell regeneration, boosts the immune 
ǎȅǎǘŜƳΣ ŎŀǳǎŜǎ ǾŀǎƻŘƛƭŀǘƛƻƴ ŀƴŘ ǇƻǘŜƴǘƛŀǘŜǎ ǘƘŜ ōƻŘȅΩǎ ŀƴǘƛƻȄƛŘŀƴǘ ŜƴȊȅƳŜ ǎȅǎǘŜƳ 

-  alkaline effect, 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 pro-oxidant radicals, metabolites accumulating in 
the body 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 Kaqun water influences: 

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 durability of the effects 

Materials and methods 

¢ƘŜ ŜȄŀƳƛƴŀǘƛƻƴ ǿŀǎ ƭŜŘ ōȅ !ƴŘǊłǎ IǳǎȊłǊ ŘǊΦ tƘ5Σ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǇǊŀŎǘƛŎŜ ōȅ LǾłƴ {Ȋŀƭƪŀƛ 
dr., with the involvement of the workers of Kaqun Ltd.  A total of 60 people took part. They 
formed 4 groups with 15 people each. The groups were: 

1. Consumption of 0.5l Kaqun water daily 

2. Consumption of 1l Kaqun water daily 

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

Table 1. Group characteristics  

group 
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 / 
average 

13 35 48 65,93 years 6,33 

 

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

The study was a placebo controlled, randomized, double blind trial. 

The materials: Kaqun water, placebo; tap water in Kaqun glass. 

The study included volunteers of both sexes between 50 and 75 years of age, who did not 
consume Kaqun 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 other factor determined it (0.5 ς 1 ς 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.  

Self-sufficient, or still active worker in the given age group, lives an active social life, has 
average health status, (non-hospital treatment) elderly for this study.   

The examination consisted of the following tests: 

1. Serial reflex time (SRT) ς 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 (CRT) ς recognizing different sounds, signaling 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 highest values 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 normal condition 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 fit index, ie. the time 
when the heart rate reached the relaxed heart rate after load. 

Instruments for measuring: 

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

hǘƘŜǊ ǘŜǎǘǎΥ YŜƭƭŞƴȅƛΩǎ ǘǊŜƳƻƳŜǘŜǊΣ ǿƘƛŎƘ ǊŜŎƻǊŘǎ ǘƘŜ ǘƛƳŜ ōŜǘǿŜŜƴ ŀ ǎƛƎƴŀƭ ŀƴŘ ǘƘŜ 
response, also a software can dynamically record the measures valued after statistical 
analysis. 

Statistical analysis: FFT analysis, linear correlation- and regression analysis, 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 was ѹ year. 

Groups were formed from the subjects, and the 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 dine with calculated 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 measured 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 l./day 139 133 130 128 128 11 

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

0,5 l./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 (psychic effect, filling of water bodies). 
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1,5l/day group analysis: 
 Table 3.  1.5l/day group data 

group average median standard 
deviation 

relative 
deviation 

normality 
(norm=1) 

base 142 139 18,52566 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 the dependent variables the equality of averages were tested (analysis of 
variance, robust analysis of variance with degrees of freedom correction, Geisser-
Greenhouse analysis, Huynh-Feldt analysis), significance level p<0.001 

Stochastic homogeneity test (Friedman test, analysis of variance by ranking numbers, 
robust analysis of variance with degrees of freedom correction, Geissel-Greenhouse 
analysis, Huynh-Feldt analysis), significance level p<0.005 

Table 4. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

base p=0,2159 p=0,2624 p=0,1550 p=0,0292 

1   p=0,0385 p=0,0054 p=0,0044 

2     p=0,2504 p=0,0046 

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 end of 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: the 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 
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The change in the values is 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 
deviation 

relative 
deviation 

normality 
(norm=1) 

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

1.     week 136,8667 134 15,87391 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 the dependent variables the equality of averages were tested (analysis of 
variance p<0.001, robust analysis of variance with degrees of freedom correction, Geisser-
Greenhouse analysis, Huynh-Feldt analysis), significance level p<0.005 

Stochastic homogeneity test (Friedman test, analysis of variance by ranking numbers, robust 
analysis of variance with degrees of freedom correction, Geissel-Greenhouse analysis, 
Huynh-Feldt analysis), significance level p<0.005 

Table 6. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

base p=0,0178 p=0,0009 p=0,0035 p=0,1185 

1   p=0,0005 p=0,0051 p=0,0000 

2     p=0,0008 p=0,0025 

3       p=0,0139 

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. From this we can 
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 increase in the fourth week). 

0.5l/day group analysis 

 Graph 4. 0.5l group standard error analysis 

Systolic blood pressure in 0.5l Kaqun water group
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145

max 141,233 134,6845 132,4255 137,877 130,5945

min 136,767 129,3155 129,5745 134,123 125,4055

med 139 132 131 136 128

base 1 2 3 4

 

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 weeks, which signifies a 
slower and less lasting process of the decrease of the blood pressure. 

 Table 7. 0.5 l/day data 

group average median standard 
deviation 

relative 
deviation 

normality 
(p) 

base 139 139 16,1 0,116 1 

1.     week 133,6923 132 19,36 0,145 0,9902 

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 0.5l group was  10 mmHg, 
11mmHg in median. The biggest standard deviation 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 were in the below average group. 

The examination of the dependent variables and the stochastic homogeneity ŘƛŘƴΩǘ ǎƘƻǿ 
any significance even by 20% trim level. 
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Table 8. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

base p=0,0096 p=0,0330 p=0,0310 p=0,0096 

1   p=0,0571 p=0,0006 p=0,0240 

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 significant change, 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
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max 141,945 132,6125 146,788 140,9035

min 136,055 127,3875 141,212 135,09655

med 139 130 144 138

base 1 2 3

 

Significant decrease in the blood pressure can be observed, which exceeds the base 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 significantly 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 0.5l 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 else, after 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 l./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 
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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 1.5l on diastolic blood pressure 

group average decrease 
b-x 

median decrease 
b-x 

standard 
deviation 

relative 
deviation 

normality 
(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 71,09091 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 analysis of the dependent variables, did not show any significance, in case of the 
stochastic homogeneity test the significance is only projected. 

  

Table 11. significance level of linear correlation 

 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

ōłȊƛǎ p=0,4836 p=0,8258 p=0,9102 p=0,3262 

1   p=0,0986 p=0,7411 p=0,1351 

2     p=0,0347 p=0,0418 

3       p=0,0348 

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 increase in the third 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 1.5l Kaqun water group
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max 78,541 79,4785 70,3725 74,986 70,5405

min 75,459 76,5215 67,6275 73,014 67,4595

med 77 78 69 74 69

base 1 2 3 4

 

Analysis of the average values shows that the third measurement is outside the margin of 
ǘƘŜ ōŀǎŜ ǾŀƭǳŜΩǎ ǎtandard error, the decrease 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/day effect analysis 

group average median standard 
deviation 

relative 
deviation 

normality 
(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  

3.     week 71,46667 72 9,87 0,138  

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

 

When analyzing the dependent variables and the stochastic homogeneity test no 
significance could be found. 
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Table 13. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

base p=0,6214 p=0,5564 p=0,7856 p=0,3763 

1   p=0,0014 p=0,0000 p=0,0006 

2     p=0,0088 p=0,0080 

3       p=0,0085 

4         

 

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

0.5l/day group analysis 

Table 14. 0.5l/day effect analysis 

group average median standard 
deviation 

relative 
deviation 

normality 
(p) 

base 78,53846 80 7,795462 0,0993 0,7375 

1.     week 77,53846 75 11,11767 0,143 0,8447 

2.     week 77,76923 78 6,326582 0,0814 0,9505 

3.     week 79,15385 79 8,706761 0,11 0,9752 

4.     week 76,15385 75 7,776526 0,102 0,9891 

 

When analyzing the dependent variables and the stochastic homogeneity test no 
significance could be found. 
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Table 15. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

base p=0,0069 p=0,1530 p=0,1888 p=0,3390 

1   p=0,0550 p=0,0034 p=0,2198 

2     p=0,1633 p=0,0562 

3       p=0,4207 

4         

 

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

Control group analysis 

Graph 8. Control group diastolic values 

Diastolic blood pressure in control group

60

62

64

66

68

70

72

74

max 70,906 73,052 68,724 73,1065

min 67,094 68,948 65,276 68,8935

med 69 71 67 71

base 1 2 3

 
 

The consumption of control water did not have a significant effect on the diastolic blood 
pressure values, the moves were within the margin 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 average R-R distance divided by the standard 
deviation. The heart frequency is controlled by the autonomic nervous system, an 
ƛƳƳŜŘƛŀǘŜ ǊŜŀŎǘƛƻƴ Ŏŀƴ ōŜ ǎŜŜƴ ǘƻ ǘƘŜ ōƻŘȅΩǎ ǇƘȅǎƛŎŀƭ ŀƴŘ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŜŦŦŜŎǘǎΦ ¢ƘŜ 
ƘȅǇƻǘƘŜǎƛǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ƛǎ ǘƘŀǘ ǘƘŜ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ Yŀǉǳƴ ǿŀǘŜǊ ƛƳǇǊƻǾŜǎ ǘƘŜ ōƻŘȅΩǎ ŎƻǇŜ 
with sǘǊŜǎǎ ǘƻ ǇƘȅǎƛŎŀƭ ƛƳǇŀŎǘǎΦ IŜŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛǎ ŀƴ ƛƳƳŜŘƛŀǘŜ ƛƴŘƛŎŀǘƻǊ ƻŦ ǘƘŜ ōƻŘȅΩǎ 
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 in the relaxed vegetative index 

Change of vegetative index median start ς end 
difference 

(max-min difference) weeks base 1 2 3 4 

1,5 l./day 4,05 4,22 4,76 3,9 3,9 -0,15  (-0,86) 

1 l./day 4,74 3,06 3,39 4,48 3,45 -1,29 (-1,68) 

0,5 l./day 4,99 3,65 4,25 3,65 4,18 -0,81 (-1,34) 

control 4,62 3,4 5,05 3,71  -0,81 (+1,65) 

 

Graph 9. Change of relaxed vegetative index 

Relaxed vegetative index

3

3,5

4

4,5

5

5,5

1 2 3 4 5

1,5 l./day 1 l./day 0,5 l./day control
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1.5l group analysis: 

Table 17. 1.5l/day group change of vegetative index 

group average median standard 
deviation 

relative 
deviation 

normality 
(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 the dependent variables and the stochastic homogeneity test no 
significance could be found. 

Table 18. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

base p=0,4576 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 
deviation 

relative 
deviation 

normality 
(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 reach the base value, then 
it decreased again in the fourth week. 

When testing the dependent variables the equality of averages were tested (analysis of 
variance p<0.001, robust analysis of variance with degrees of freedom correction, Geisser-
Greenhouse analysis, Huynh-Feldt analysis), significance level p<0.01 

Stochastic homogeneity test (Friedman test, analysis of variance by ranking numbers, robust 
analysis of variance with degrees of freedom correction, Geissel-Greenhouse analysis, 
Huynh-Feldt analysis), significance level p<0.001. 

Table 20. Significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

ōłȊƛǎ p=0,0270 p=0,0234 p=0,9962 p=0,0284 

1   p=0,0002 p=0,4958 p=0,0000 

2     p=0,1560 p=0,0006 

3       p=0,3152 

4         

 

The change 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 
deviation 

relative 
deviation 

normality 
(p) 

base 4,537692 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 consumption did not have any effect, the decrease started from the second 
week, then it showed increase again at the last measurement. 

When analyzing the dependent variables and the stochastic homogeneity test no 
significance could be found. 

 

 

Table 22. 0.5 l/day significance level of linear correlation 

tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ 

  1 2 3 4 

ōłȊƛǎ p=0,3771 p=0,8038 p=0,5253 p=0,1154 

1   p=0,8662 p=0,8625 p=0,0344 

2     p=0,1016 p=0,7563 

3       p=0,5468 

4         

 

No significance could be shown in the linear 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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The relaxed vegetative index shows an undulating run, but none of the changes is significant. 

Summary: 

The change of the relaxed vegetative index in the 1.5l 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 the speed of the nerve impulses. The measurement 
was done with classic method, push-button 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 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 204,207 224,0695 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. 

 

 



144 / 183 

 

1.5l group analysis: 

Graph 12.  Effect of 1.5l on SRT 

Reflex time in 1.5l Kaqun water group
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Table 24. Effect of 1.5l Kaqun water on SRT 

group average median standard 
deviation 

relative 
deviation 

normality 
(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 the dependent variables the equality of averages were tested (analysis of 
variance p<0.001, robust analysis of variance with degrees of freedom correction, Geisser-
Greenhouse analysis, Huynh-Feldt analysis), significance level p<0.01. 

Stochastic homogeneity test (Friedman test, analysis of variance by ranking numbers, robust 
analysis of variance with degrees of freedom correction, Geissel-Greenhouse analysis, 
Huynh-Feldt analysis), significance level p<0.001. 
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¢ŀōƭŜ нрΦ tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜnt 

  1 2 3 4 

ōłȊƛǎ p=0,0000 p=0,0005 p=0,0002 p=0,0003 

1   p=0,0006 p=0,0000 p=0,0003 

2     p=0,0000 p=0,0000 

3       p=0,0000 

4         

 

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

1l/day group analysis: 

Graph 13.  Effect of 1l/day Kaqun water 

SRT in 1l Kaqun water group
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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.  
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Table 26. Effect of 1l/day on SRT 

group average median standard 
deviation 

relative 
deviation 

normality 
(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. 

¢ŀōƭŜ нтΦ tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ 
coefficient 

1 2 3 4 

p=0,0000 p=0,0000 p=0,0000 p=0,0000 

  p=0,0000 p=0,0000 p=0,0000 

    p=0,0000 p=0,0000 

      p=0,0000 

        

 

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

0.5l/day group analysis: 
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Graph 14.  0.5 l/day effect on SRT 

SRT in 0.5l Kaqun water group
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The base value has a high standard 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 28.  Effect of 0,5l Kaqun water on SRT  

group average median standard 
deviation 

relative 
deviation 

normality 
(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 0,9978 

 

The equality of averages and stochastic homogeneity test do not show any significance. 
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¢ŀōƭŜ нфΦ tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ 
coefficient 

1 2 3 4 

p=0,0005 p=0,0093 p=0,0038 p=0,0045 

  p=0,0002 p=0,0000 p=0,0000 

    p=0,0005 p=0,0000 

      p=0,0000 

        

 

The linear correlation test shows a strong significance. 

 

Cognitive reaction time 

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

Graph 15. CRT test results 
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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 

1,5 357,731 338,069 323,962 318,655 315,321 

control 410,101 352,692 359,269 387,333  

 

1.5l group analysis 

Graph 16. Effect of 1.5l on CRT 

Cognitive time 1.5l Kaqun water group
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360

370

380

max 369,765 328,86 331,205 337,9 331,767

min 341,475 316,56 316,715 319,36 322,915

med 355,62 322,71 323,96 328,63 327,341

base 1 2 3 4

 

The consumption of 1.5l Kaqun water shows a significant change in the first week compared 
ǘƻ ǘƘŜ ōŀǎŜ ǾŀƭǳŜ ƛƴ ŎŀǎŜ ƻŦ ōƻǘƘ tŜŀǊǎƻƴΩǎ ƭƛƴŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ όǇҐлΦлнтсύΣ ŀƴŘ 
²ƛƭǎƻƴΩǎ Ǌƻōǳǎǘ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ όǇҐлΦлоффύΦ /ƘŀƴƎŜǎ ƛƴ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ ǿŜŜƪǎ ŀǊŜ 
minimal, significance can not be detected. 
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1l/ 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 
significance in changes compared to the base value. 

0.5l group analysis 

Graph 18. Effect of 0.5l 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 variables 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 should increase oxygen saturation 
ŀƴŘ ƛƳǇǊƻǾŜ ǘƘŜ ōƻŘȅΩǎ ƻȄȅƎŜƴ ǎǳǇǇƭȅΦ  


























































