
RED
American Journal of

Research, Education and Development

2016/1

ISSN
 2471-9986



IMPRESSUM

Publisher: DEVLART LLC
250 Camelback Ridge Ave. Henderson, NV 89012

red@devlart.hu

Editorial Board:

Editor in Chief:
dr. habil Gyula Kóródi MD. PhD

National University of Public Service

Managing Editor:
Dr. János Rikk

National University of Public Service
rikk@devlart.hu

Associate Editors:
Dr. Zsolt Haig

National University of Public Service
Dr. László Mészáros

University of Kaposvár
Dr. Marko S. Markov

Research International
Dr. Zsolt Radák

University of Physical Education

American Journal of Research, Education and Development
ISSN: 2471-9986

RED
American Journal of

Research, Education and Development



American Journal of Research, Education and Development 
ISSN 2471-9986 
2016/1 3 

CONTENT 

 

Effect of magnetotherapy in regeneration after extreme physical 
activity in the Hungarian Home Defense Sector 

Dr. János Rikk, National University of Public Service, Hungary 

 

 

Carcinogenic nitrosamines as formaldehyde precursors 

dr. Gyula Kóródi, National University of Public Service, Hungary 

 

 

Polyphenols in red grape, wine and green tea, their biological role and 
specific reaction with formaldehyde 

dr. Gyula Kóródi, National University of Public Service, Hungary 

 

  



American Journal of Research, Education and Development 
ISSN 2471-9986 
2016/1 4 

 

Effect of magnetotherapy in regeneration after extreme physical 

activity in the Hungarian Home Defense Sector 

Dr. János Rikk, National University of Public Service, Hungary 

 

Abstract 

Every method which can be used easily in operational and tactical fields and is able to shorten 

the time required for regeneration can improve the numbers of deployable people, and also their 

personal security. The increase of the levels of lactic acid caused by extreme muscle work is only 

mildly intensive among athletes, and can be corrected by aerobe-type physical activity. However, in 

the defense sector the time that could be used for these activities is very limited, and the possibility 

of hammered in regeneration during relaxation/sleeping is much more promising. The probably faster 

decrease of the lactate levels gives theoretical proof to the supposed faster regeneration. As expected, 

the rate of the change in the serum lactate levels caused by the passive relaxation and the placebo 

treatment is nearly the same. However, light physical activity causes the lactate levels to decrease 

significantly faster during the first hour, likewise does magnetotherapy. The results of the weapon 

assembly test meant to prove practical applicability met our expectations. As the effect of the 

regeneration with magnetotherapy the results were significantly better in all three groups. 
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Introduction 

The personnel of the defense sector are exposed to extreme environmental effects and harms, 

exotic illnesses during missions, danger of injuries caused by potential explosives or ABV-injuries, 

rescue missions in special conditions, encumbrance caused by the use of defensive equipment, 

systematic vaccinations and medications for prevention, and post-traumatic stress. These are only a 

few examples of the challenges faced by the disaster medicine that require special theoretical 

knowledge and practical experience. The most effective way of preserving/restoring the health of the 

personnel often exposed to extreme danger and completing special tasks is proactive prevention based 

on constant risk analysis. The planning and implementation of the encumbrance and the time required 

for regeneration provides the soldiers, firefighters, counterterrorists, and the policemen the ability to 

complete their tasks at the highest possible standards (and higher dimensions of security) according 

to their training. However, during tactical operations and deployment in areas of operation appropriate 

periods of time can’t always be provided for resting, which risks both the performance of the 

command and the health of the soldier. Every method that is able to shorten the relaxation time 

required for regeneration can significantly improve the quality of the professional staff, and also their 

personal security. 

The electromagnetic field can be considered one of the most important fields of military and 

technical sciences, but the exploitation of the possibilities of its biological effects definitely can’t be 

considered complete yet. The constantly changing cumulative effect of the encumbrance affecting the 

organisms of the personnel of the defensive sector offsets the inner environmental stability form the 

optimum zone, and starts compensating mechanisms constantly. Special encumbrances occurring due 

to the environment and its effects to the inner environment (gas exchange, salt-water balance, food 

intake, muscle work, heat control, circadian rhythm, psychic and cognitive balance) mean constant 

driving force for the research of the new solutions for a more stable homeostasis. The biological use 

of the new military technology opens up opportunities for clinical usage, the examination of 

superselected, healthy, moreover professional personnel with extreme encumbrance-physiological 

parameters. The scientific world reports positive effects of the electromagnetic field (EMF), it doesn’t 

mention negative health-risking events among the people examined in laboratories (Sander et al. 

1982.; Ruppe et al.; 1995).  

The literature of magnetotherapy reports the improvement of the circulatory system and the 

increase of the circulation in many cases (Rikk et al. 2013). The latter by itself can mean that the 
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‘oxygen debt’ after physical encumbrance can be settled faster, and the metabolic differences 

occurring on the levels of microcirculatory can be compensated easier. 

The increase of the levels of lactic acid caused by extreme muscle work is only mildly 

intensive among athletes, and can be corrected by aerobe-type physical activity (Kohut, 2008). 

However, in the defense sector the time that could be used for these activities is very limited, and the 

possibility of hammered in regeneration during relaxation/sleeping is much more promising. The 

magnetotherapy doesn’t require any extra activity from the professional staff, so sleeping/relaxing on 

magnetotherapic mattresses can be particularly suitable for acquiring higher levels of regeneration 

during a given period of time. This way the regeneration time, which is so important in the terms of 

deployment will be shorter using the passive time of our companions for the acceleration of the 

restitution. 

Methods 

We determined the anaerobic barrier and the heart rates of the submaximal and the vita 

maxima encumbrance of the participants with spiroergometry. Every participant will complete the 

encumbrance test (according to their levels of fitness) four times. The first time we help the 

regeneration without any equipment, the second time with light physical activity, the third time with 

magnetotherapy, and the fourth time with placebo therapy after the restoration of the resting heart 

rate. 

The therapy is done with two identical (A, B) devices provided by the manufacturer. The 

difference between the two devices is that device B does not generate magnetic field, this device is 

used for the placebo treatment. The usage of the two devices is identical too (choosing programme, 

timing, etc.), so the person doing the examination does not know if the real therapy is done with the 

device A or the device B. 

This way we aim to guarantee that the pair is blind, the research is placebo-controlled. 

Entry and exclusion criterias 

The patients are selected from the professional staff, from soldiers with health appropriate for 

their age, who are available for service, and are healthy, all in all 17 people. 
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Entry criterias are age (30-40 years), body composition (body fat 13-17%), level of fitness 

(maxVO2,…) and blood pressure appropriate for age. 

Exclusion criterias are any health problem listed in the contradictions, and passing the limits 

given in the entry criterias. 

Applied device and the dosage of the treatment 

Pulsating signal 

The pulsating signal form is used in clinical practice since the 1970s, when the signal 

sequences follow each other in given intervals, which is a defining characteristic of the signal form. 

These signal forms were tested for treating many types of illnesses in the past decades. The first 

therapeutic device approved by the FDA is based on this signal form (Basset et al., 1974). 

The factors influencing the efficiency of this type of devices are the signal sequences, and the 

length of the pauses between the signal sequences. Every mentioned device operates in the low 

frequency territory. The pause between the sign groups provides that the possible increase of heat in 

the tissue is less than 1 C° during a 30 minute treatment. 

The device used for the research operates with a special waveform. It’s based on an amplitude 

(exponentially) modulated sinus wave. Their upper and lower curves are both quadratic equations. 

Asymmetrical waveform. 

 

The length of the signal sequence is 20 ms, the pause between the sequences is 10 ms. The 

waveform repeats 33,33 times per minute. The maximum intensity of the signal is 100 microT (the 

point of measurement is 20 cm above the mattress).  
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Size of the mattress applicator: 180 x 70 cm, which provides the treatment of the whole body 

at once. The applicator contains 8 induction spirals. 

 

The applied magneto-therapeutic device is suitable for both clinical and home use.  

We used a device with the parameters given above, at maximum intensity for 15 minutes. 

Safety considerations 

The device used for the examination is certified, it is a II/A class medical device. It has all 

required permissions. According to the expertise of ÁNTSZ OSSKI the magnetic field generated by 

the device (as non-ionizing radiation) stays below the exposure limits at all times. The MAUDE an 

COCHRANE databases don’t contain reports of unfavorable events in connection with the device 

used during the research or its equivalent devices. According to the recommendation of the WHO the 

maximum of 300 microTesla magnetic fields are not considered harmful for the health. During our 

previous researches we examined the effect of the expression of the Ku70 gene to the therapy, based 

on which results we concluded that the device does not cause acute damage in the DNA. 

In conclusion, the device can be used safely, without any side effects. 

Diagnostic methods, measured parameters, collection of data 

Before the start of the research, every participant was examined by an internist-cardiologist; 

we recorded their actual height, weight, body fat percentage and their cardio-respiratory parameters. 

The resting blood pressure was recorded before and after the treatment, and the heart rate and 

peripheral skin surface temperature constantly during the treatments. After every encumbrance 
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immediately, and then in every 15 minutes for a total of 10 times we measured the level of serum 

lactate. 

The decrease of the lactate levels at an expectable faster rate gives theoretical proof for the 

supposed faster regeneration. As a proof for the practical usability we made the participants complete 

a weapon assembly test at the same time after the encumbrance, which was completed significantly 

faster by the group that regenerated faster. We used the legendary AK 47 Kalasnyikov assault rifle 

because of its widespread recognition. The record of the dismantling and then reassembling this type 

of rifle in Hungarian Defense Forces is 18,2 s (Révay Zoltán aircraftman, 1971). 

Statistic methods 

Using the Statistica for Windows based on the measured parameters we examine the reality 

of the differences between the groups with variation analysis (ANOVA). We recorded the level of 

significance at p=0,05. 

 

Results  

As we expected, the change of 

the serum lactate levels caused by 

passive resting and placebo are nearly 

the same. However, as the effect of the 

regeneration caused by light physical 

activity the lactate levels decreased 

significantly faster during the first hour, 

likewise as the effect of 

magnetotherapy. We only measured 

numeric difference between these two 

(for the benefit of magnetotherapy). 
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At the time of the weapon 

assembly (after 60 minutes of 

regeneration) there was only numeric 

difference between the results of the 

physical activity and the 

magnetotherapy group (for the benefit 

of magnetotherapy), but these results 

were significantly different from the 

results of the passive resting and the 

placebo group. 

 

The results of the weapon 

assembly test met our expectations. As 

the effect of magnetotherapy treatment 

we got significantly better results than 

in the other three groups. 

 

 

 

 

 

 

Conclusion 

As the effect of intensive effort, such as running, when the energy usage of the body suddenly 

increases, the lactic acid produces faster in the tissue than it breaks down, thereby the concentration 

of the lactic acid increases. This is a useful process, because this way the concentration of the NAD+ 

does not decrease, so the energy investment is sustainable. However, as the effect of extreme 

encumbrance the pathologically increased levels of lactate are harmful for physical performance. 60% 

above the maximal encumbrance there is a level, which the body cannot maintain anymore, pyruvate 
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made from glucose enters the citric-circulatory, without O2 the lactic acid piles up, causing acidosis 

in the muscles. The increased levels of lactic acid can be decreased in many ways. For example, in 

muscles with good oxygen supply it transforms into red grape acid, which either goes into the citric-

circulatory or in another way with Cory-cycle it transforms into glucose in the liver. 

It’s a known fact, that the ‘oxygen debt’ caused by extreme physical encumbrance and the 

increased lactate levels go back to normal after 6-8 hours, however, if we continue the workout with 

low intensity, the process will be much faster. Its explanation is that the red muscles participating in 

physical activity consume large quantities of lactate, thus helping equalizing the ‘oxygen debt’. 

As the effect of heavy workout the glycogen levels of the muscles decrease. During 

encumbrances the liver provides the optimal blood sugar levels of the organs with increased 

catabolism. This causes the decrease of the muscle glycogen, which probably happens because 

sportsmen can’t consume enough calories (carbohydrates) during the regeneration period, which 

would upload the storages. However, small injuries created during the encumbrance also affect the 

transport of the glucose to the muscles and also the synthesis of the muscle glycogen (Ebbeling 1989). 

This is caused by the decrease of the concentration of the glucose receptor protein – the GLUT-4 – 

in the muscle membrane caused by an injury, or the under-regulation of the mRNS of the GLUT-4 

(Richter et al. 1995). Probably the cause of ‘heavy legs’ is muscle glycogen, which is experienced by 

many overloaded sportsmen, just like the decreased blood-lactate levels after submaximal and 

maximal encumbrances (Urhausen 2000). Low glycogen levels, of course, limit the performance. 

As the effect of increased oxygen intake caused by workout the ROS production increases, 

the effects of which are known. It is known, that during the contraction of the muscles ROS also 

produces in the muscles, and these have a harmful effect for the muscles. During the exhaustion 

caused by acute workout the malfunction of the sarcoplasmic reticulum and the balance of the calcium 

is caused by the ROS. The overworking of the muscles cause damage in the muscles and exhaustion, 

which is partially inducted by the macromolecules damaged by the ROS (Ji 1993). The post-

encumbrance ultrastructural damage and the decrease in the integrity of the muscle membrane can be 

the cause of the other symptoms of over-workout (such as prolonged decrease of muscle strength, 

muscle pain, damage of the calcium levels’ balance, increased damage of the protein). 

We must accept the notion that the most important part of today’s digital battlefield is the 

human, because we can’t pay the price of the soldier’s life in money, but we can do that for any 
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technical device. We can’t put an alterego in our companion’s place with the same military career, 

battle experience, psychological, mental, and physical parameters who could also be inserted to the 

corps. This sheds light to the true value of any procedure that could increase the deployability, value 

of battle, and regeneration even with a few percent. In extreme conditions these parameters could 

decide the fate of the mission or our companions. This work aims to add 1 more percent to the 

efficiency of the soldiers and thereby the safety of the citizens. 
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