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ARTICLE INFO ABSTRACT

Background: Neutrophils are the most common type of granulocyte, a type of white 
blood cell, found in most mammals. They play an essential part of the innate immune 
system  and as inflammation-mediating cells. The holistic bio resonance method uses 
the electromagnetic waves it receives from the patient and alters the energy field of the 
organism. Thus, it can be used as a diagnostic and therapeutic method. Prompted by 
this background we investigated whether the treatment with the BICOM optima mobile 
bioresonance device could achieve an anti-inflammatory response of cultivated functional 
neutrophils by reducing the metabolic activity and the generation of superoxide anion 
radicals which might cause local oxidative stress in the inflamed tissue.

Material and Methods: Human promyelocytes (HL-60 cells) were differentiated 
to functional neutrophils over a period of 5 days by the addition of 1.5 vol% dimethyl 
sulfoxide to the culture medium. During the differentiation process, the cells were treated 
with the program chain “pathogene Ai” of the BICOM optima mobile bioresonance device 
on three consecutive days in an external mini-incubator at 37 °C for 180 min each. The 
controls were incubated for the same time in another external mini-incubator without bio 
resonance treatment. Finally, the basal cell metabolism and the generation of superoxide 
anion radicals with and without treatment of the functional neutrophils was examined.

Results: Treatment with the BICOM mobile bioresonance device had no significant 
influence on mitotic activity or cell size of functional neutrophils. Measurement of the basal 
cell metabolism of the functional neutrophils without triggering an oxidative burst resulted 
in a statistically significant reduction of the basal cell metabolism by 12.2 ± 4.5 % (mean 
value ± standard deviation; p ≤ 0.05; Wilcoxon-Mann-Whitney test). In accordance with 
the reduction of the basal metabolism was the reduction in the generation of superoxide 
anion radicals after treatment with the BICOM mobile bioresonance device by 17.8 ± 3.1 
% (mean value ± standard deviation). When compared with the untreated control, this 
inhibition of radical formation was also statistically significant (p ≤ 0.01; Wilcoxon-Mann-
Whitney test).

Conclusion: Bioresonance principles are not really accepted in the treatment of acute 
and chronic inflammatory processes or in wound healing management in conventional 
medicine. However, the results of this investigation suggest that bioresonance intervention 
might be very useful in the treatment of acute and chronic inflammatory processes as a 
complement to conventional therapeutic approaches. Moreover, a treatment with the 
BICOM optima mobile bioresonance device might improve and maintain health and well-
being.
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Introduction
Neutrophils are the most common type of granulocyte, a type 

of white blood cell, found in most mammals. They play a two 

 
fold role as (i) phagocytes (= scavenger cells) by floating in the 
circulating blood and forming a cellular defense against invading 
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microbial pathogens as an essential part of the innate immune 
system [1], and (ii) as inflammation-mediating cells after having 
entered the inflamed tissue. In the case of inflammation, the 
neutrophils migrate from the blood into the tissue and generate 
reactive oxygen species, preferably superoxide anion radicals, in 
a so-called oxidative or respiratory burst [2,3]. Although radicals 
play an important role in intercellular signal transmission [4,5], an 
excess of radicals in the tissue causes a local oxidative stress and 
can no longer be neutralized by the body’s own enzymes such as 
superoxide dismutase and others [6-8]. The resulting oxidative 
stress in the tissue causes modifications in biomolecules such as 
proteins, lipids and DNA. The resulting cell and tissue damage is an 
initial step in the pathogenesis of multiple diseases [9-12]. It is well 
known that the cells of our body emit and receive electromagnetic 
signals which allow an intra- and intercellular electromagnetic 
communication [13,14]. In case of disorders or diseases, this kind of 
cellular communication is disturbed [15]. The holistic bioresonance 
method uses the electromagnetic waves it receives from the patient 
and alters the energy field of the organism. 

Thus, it can be used as a diagnostic and therapeutic method 
to improve well-being and the success in the treatment of various 
diseases [16-18]. In a previous study we have already demonstrated 
that the BICOM optima mobile bioresonance device is able to 
promote the wound healing process by a stimulation of the 
metabolic activity and of cell migration and proliferation of cultured 
connective tissue fibroblasts [19]. Prompted by this background we 
investigated in the present study whether the treatment with the 
BICOM optima mobile bioresonance device could also achieve an 
anti-inflammatory response of functional neutrophils by reducing 
metabolic activity and generation of superoxide anion radicals 
upon activation.

Material and Methods
BICOM Bioresonance Device

The BICOM optima mobile bioresonance device equipped 
with the BICOM power applicator GST71 was kindly provided by 
REGUMED Regulative Medizintechnik GmbH, D-82152 Planegg, 
Germany, for the duration of the experiments. The program chain 
“pathogene Ai” was used as the basis. All three single programs of 
the program chain were set to a duration of 30 minutes, so that a 
complete treatment cycle was 90 minutes. This cycle was run twice 
in succession for treatment of the cell cultures. Thus, the cells were 
treated for a total of 180 minutes. The input cup at the top right was 
always filled with the same culture medium for the experiments 
as the cell samples. Of course, the duration of an intervention in 
humans or animals should not exceed one hour. However, the 
primary question of this study was to check whether the BICOM 
bioresonance device could actually achieve an anti-inflammatory 
response of functional neutrophils by reducing the metabolic 
activity and the generation of superoxide anion radicals.

Routine Cell Culture 

The investigations were conducted with human promyelocytes 
(cell line HL-60; ACC-3; ECACC 98070106; Leibniz-Institut; 
DSMZ German Collection for Microorganisms and Cell Cultures, 
Braunschweig, Germany) in the sub cultivation stages (passages) 
10 to 18 over a period of two months. The cells were routinely 
cultivated in RPMI 1640 medium supplemented with 10 % growth 
mixture and 0.5 % gentamycin. Cell cultures were routinely 
incubated in an incubator at 37 °C and an atmosphere of 5 % CO2 
and 95 % air at almost 100 % humidity. At culture conditions with 
the culture medium containing 1.5 vol% dimethyl sulfoxide, the cells 
can be differentiated into so-called functional neutrophils which 
are able to generate superoxide anion radicals by an oxidative burst 
upon activation by a phorbol ester [20-23].

Experimental Design

Cells were cultivated as suspension cultures in special culture 
flasks with a ventilated and lockable lid (25 cm2 growth area; 
TPP, Switzerland) which allows to inhibit gas exchange between 
the culture medium and the normal air during external treatment 
so that the pH value remained constant. By the addition of 1.5 
vol% dimethyl sulfoxide for a total of 5 days, the HL-60 cells were 
differentiated into functional neutrophils. During the differentiation 
process, the cells were treated with the BICOM optima mobile 
bioresonance device on three consecutive days in an external mini-
incubator at 37 °C for 180 min each. The program chain “pathogene 
Ai” was used as described above. The respective controls were 
incubated for the same time in another external mini-incubator 
without bioresonance treatment. The cells were then cultured in 
the gassed main incubator with open lid until the next exposure. On 
day 5 of differentiation, the cells were prepared by centrifugation (6 
min at 190 x g) and repeated washings in phosphate buffered saline 
with calcium and magnesium and 60 µl aliquots of the resuspended 
cells in the buffer containing 10 mM glucose were taken for the 
tests. The functional neutrophils in the reaction mixture were 
activated to generate superoxide anion radicals by adding phorbol-
12-myristate-13-acetate (Sigma-Aldrich, Deisenhofen, Germany) 
[24]. 

The generation of superoxide anion radicals in the reaction 
mixture by the cells caused the cleavage of the tetrazolium dye 
WST-1 (Roche Diagnostics, Mannheim, Germany), which was also 
present in the reaction mixture. The amount of superoxide anion 
radicals present in the reaction mixture was directly related to the 
color change of the dye. In addition, the basal metabolic activity of 
the functional neutrophils was examined in the same way without 
activation of the cells to produce an oxidative burst. The optical 
density was recorded as a differential measurement ∆OD = 450 
– 690 nm by an Elisa reader (BioTek SLx 808 with software Gen 
5 version 3.00) and evaluated after linear regression for the time 
interval 0 to 30 min with Microsoft Excel. Five independent tests 
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were conducted. Additionally, by using a CASY cell analysis system 
(Omni Life Science, Bremen, Germany), three of the tests were also 
used for analysis of cell number and cell size distribution of the 
differentiated cells. 

Statistical Analysis

Statistical analysis was performed by using the non-parametric 
two-tailed Wilcoxon-Mann-Whitney test.

Results and Discussion

Figure 1: Presentation of the cell size distribution of 
functional neutrophils without treatment. (A) and 
after treatment on 3 consecutive days with the BICOM 
optima mobile bioresonance device during the 5-day 
differentiation period from promyelocytes to functional 
neutrophils. (B) The small peaks at about 3 µm in each 
distribution represent small particles (so-called cell debris 
such as cell fragments and dead cells) and are not included 
in the evaluation.

As shown in (Figure 2), the measurement of the maximum cell 
diameter resulted in a value of 9.95 ± 0.17 µm for the untreated 
control cells and a value of 9.79 ± 0.25 µm for the BICOM-treated 
cells (mean value ± standard deviation; n = 3). In the BICOM-
treated cells, the cell number was 7.7 ± 4.6 % lower than in 
the control cells (mean value ± standard deviation; n = 3; not 
depicted). However, the values for cell diameter and cell numbers 
were not significantly different between treated and control cells 
demonstrating that treatment with the BICOM mobile bioresonance 
device had no significant influence on proliferative activity or 
cell size of functional neutrophils. Measurement of the basal cell 
metabolism of the functional neutrophils without triggering an 
oxidative burst resulted in a reduction after treatment with the 
BICOM optima mobile bioresonance device when compared with 

untreated controls (Figure 2). When calculating the mean value ± 
standard deviation from 5 independent experiments, a statistically 
significant reduction of the basal cell metabolism by 12.2 ± 4.5 % 
(p ≤ 0.05) was obtained. In accordance with the reduction of the 
basal metabolism of the functional neutrophils was the reduction 
in the generation of superoxide anion radicals  after treatment with  
the BICOM mobile bio resonance device (Figure 2). The reduction 
in all 5 independent experiments was 17.8 ± 3.1 % (mean value ± 
standard deviation). When compared with the untreated control, 
this inhibition of radical formation was also statistically significant 
(p ≤ 0.01).

Figure 2: Reduction of the basal metabolic activity (green 
data points) and radical generation (red data points) of 
functional neutrophils after daily treatment for three 
times with the BICOM optima mobile bioresonance device 
during the 5-day differentiation process. The results of the 
5 independent experiments (V512, V530, V545, V571 and 
V572) are shown as well as the mean of all experiments in 
the form of the dashed line (green for metabolic activity 
and red for superoxide anion radical generation). The 
untreated controls are set as “0” in each experiment.

Although the bioresonance principles are not really accepted 
in conventional medicine as a method for diagnosis and therapy, 
the present investigation has shown that bioresonance treatment 
obviously has a definite effect on the cellular level. One might argue 
that cell cultures are not similar to the complexity of the human 
body, but it should be considered that cell cultures allow to focus on 
selected aspects of living matter. The investigation presented here 
uses functional neutrophils ± treatment with the BICOM optima 
mobile bioresonance device and has its focus on two principle 
characteristics of these cells: (i) the metabolic activity and (ii) 
the generation of superoxide anion radicals in the course of an 
induced oxidative burst. In a previous investigation we found that 
treatment of connective tissue fibroblasts with the BICOM optima 
mobile bioresonance device resulted in a stimulation of basal cell 
metabolism and consequently in an improved wound healing [19]. 
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At first sight, the finding of this present study, namely the reduction 
in metabolic activity and generation of superoxide anion radicals of 
functional neutrophils, might be somehow contradictory. However, 
chronical inflammatory and complicated wound healing processes 
are also associated with the occurrence of an excess of oxygen 
radicals which cause a local oxidative stress in the tissue [25-27]. 

From this point of view, the findings from connective tissue 
fibroblasts and functional neutrophils complement each other by 
possibly shortening an inflammatory event or processes which are 
related to wound healing and/or oxidative stress in vivo. A much 
stronger effect of the BICOM optima mobile bioresonance device 
on functional neutrophils would reduce the efficiency of the innate 
immune defense of the human body against microbial pathogens 
circulating in the blood.

Conclusion
Bioresonance principles are not really accepted in the treatment 

of acute and chronic inflammatory processes or in wound healing 
management in conventional medicine. The results presented 
here suggest that bioresonance intervention might be very useful 
in the treatment of acute and chronic inflammatory processes as 
a complement to conventional therapeutic approaches. Moreover, 
a treatment with the BICOM optima mobile bioresonance device 
might improve and maintain health and well-being.
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