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Abstract
At present, control of properties of biological membranes as 

targets of magnetic field applications within a living cell is the 

subject of considerable discussion in the scientific community. 

Experimental studies carried out by us demonstrate that ULF 

MF has an access to the most important mechanisms of tumor 

growth. The most likely mechanism among them is that respon-

sible for the processes of free-radicals oxidation. Therefore, our 

research work was aimed at studies of influences of ULF MFon 

indicators of the anti-oxidation system in blood plasma and 

blood cells in rats in the chemically induced cancerogenesis. 

Our experimental studies were performed in 45 outbred albino 

male rats having a body mass from 160 to 180 g.

The state of the anti-peroxidation protection of cell membranes 

was assessed by indicators of the fermentation subsystem of 

AOS (catalase, TPA, SOD), and the state of the non-fermen-

tive subsystem of AOS was estimated by indicators of the con-

centrations of vitamins A and E in blood serum. A prolonged 

latency period in the chemically induced cancerogenesis, ob-

tained in our experiments, is treated by us as a positive effect 

produced by the ULF MF therapy that was found to be in cor-

relation with the maintenance or restoration of the level of the 

functional activity of the anti-oxidation system in blood of the 

rats. Moreover, we have detected that it is precisely these im-

mune competent cells which are the main point of applications 

in responses by the anti-oxidation system to ULF MF exposure 

that confirms our assumptions that the cancerogenesis process 

can be controlled by ULF MF.
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Introduction
Free radicals are those atoms, molecules or some 

fragments of the latter, an excessive amount of which 
leads to development of oxidative stress that is judged 
to be the cause of many tumorrelated, neurodegen
erative and inflammation diseases as well as aging in 
an organism. Environmental pollution by industries, 
tobacco smoke air pollution, ionized radiation, un
favorable ultrasound influences and magnetic fields 
are major exogenous sources supplying free radicals. 
Biological alterations and modifications, which may 
occur upon effects made by electromagnetic fields, 
were studied with regard to sources both of perma
nent and varying low frequency magnetic fields. A lot 
of research work have demonstrated that the perma
nent magnetic fields induce apoptosis, depending on 
time of their influence [1], along with an increase in 
concentration of malondialdehyde (MDA) and activi
ty of catalase in rat tissues [2]. 

The permanent magnetic fields may reduce activi
ty of glutathione peroxidase (GPX) in the rat kidneys 
and elevate activity of superoxide dismutase (SOD) 
in the rat liver [3]. At the same time, it is assumed 
that low frequency magnetic fields having biotropic 
parameters may play a decisive role in the cell life 
by regulating reactions of lipid peroxidation [4]. An 
exposure to low frequency magnetic fields promotes 
development of adaptive mechanisms responsible 
for maintenance of the proper oxidation & reduction 
balance in the organism [5, 6]. It has been detected, 
when weak magnetic interactions can radically alter 
properties of chemical and biochemical systems and 
the manner in which they can do it [4, 7]. At the pres
ent time, there is a broad discussion conducted on the 
issue of changes in the properties of biomembranes 
as the primary point of an application of effects pro
duced by magnetic fields on a living cell.
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Use of ULF MF as a wavetype factor, covering not 
only the polyfrequency regime of action within the 
range 0,03–9  Hz, but also frequency modulation by 
signals of different shapes (sinusoidal, rectangular and 
sawtype waveforms) increases the informative value 
of the action by adding complexity to the signal struc
tural pattern. The relevant evidence data obtained 
by Shikhlyarova et al. [8] in their research work have 
made it possible to reveal a high biotropic capability of 
the parameters of the frequency modulation in relation 
to tumor growth and the course of cancerogenesis. 

Despite the low intensity (3,2 mT) and the low fre
quency level (0,3–9 Hz), the effects made by the above 
mentioned factor bear witness to the fact that we deal 
with a phenomenon of an antitumor effect produced 
by the action of ULF MF, provided that a sinusoidal 
signal is filled with rectangularshaped pulses: we have 
discovered reductions in tumor growth rates, regres
sion of tumor conglomerates, prolongation of latency 
periods in cancerogenesis and an increase of life spans 
in the animals [9].

The obtained effects demonstrate that ULF MF has 
an access to the most critical mechanisms responsible 
for tumor growth. It should be noted that the most 
likely mechanisms governing the tumor growth are 
the processes of freeradicals oxidation (FRO), and re
search on this subject was carried by us herein in the 
context of dynamics of chemically induced cancero
genesis [10].

Taking into account the regular, stagerelated fea
tures of rearranging of the biochemical processes in 
chemically induced cancerogenesis [11], we formulat
ed the aim of our research studies as an investigation 
of a possibility to model conditions of an ULF MF ac
tion for correction and prevention of disorders in lipid 
peroxidation and antioxidant systems (LPOAOS) in 
the organism at the corresponding stages (1–9 weeks) 
exhibiting pronounced reduced protective antioxida
tive properties of the organism.

Therefore, the aim of this paper was to closely study 
the action provided by ULF MF on indicators and pa
rameters of the antioxidation system in blood plasma 
and blood elements in rats under the chemically in
duced cancerogenesis.

Materials and methods
Our experimental studies were performed in the 

autumn/winter period in 45 outbred albino male rats 
having a body mass from 160 to 180 g.

In our research work, we used models of tumors, 
which were experimentally produced upon subcu
taneous injection of the rat Sarcoma 45 cell line sus
pension and induction by chemical cancerogene 3,4 
benzo[a]pyrene with a dose of 5 mg as 1 % solution 
(0,5 ml) in peroxidized olive oil [12, 13].

Volumes of experimentally developed tumors were 
calculated by the Schreck’s formula applicable to an 
ellipsoid as follows: Von = (а · b · с) / 6, where V is a 
volume of a tumor, and а, в, с are height, length and 
width of the tumor, respectively. Effects of the elec
tromagnetic influence on cancerogenesis dynamics 
was evaluated with chronometric examination of the 
latency periods of tumor progression from the time of 
cancerogenic cell line injection till the time of palpato
ry detection of a tumor node. Levels of differences in 
latency period times between the reference group and 
the experimental treatment group was determined by 
computing the Iball’s index showing the relation be
tween the number of tumors and the latency time.

In addition to recording of tumor sizes and identifi
cation of the latency period, a comparative assessment 
of life spans in animals involved in the experiments 
against those in the reference group was carried out. 
The MF exposures were started as soon as each tumor 
reached a volume about 1 cm3 (1000 mg).

The procedure of the application of the varying 
magnetic field (VMF) was as follows: before the ex
posure, a rat was placed into a plexiglass chamber de
signed taking into account the specific rathole reflex. 
A magnetic field inductor was installed overhead, in 
the area of the rat hypothalamus projection. The MF 
exposure sessions were carried out every morning. 
In the experimental studies used was modulation of 
rectangular pulses at a frequency of 300 Hz by a low 
frequency (0,03 – 0,3 – 3 – 9 Hz) field with sinusoidal 
shape pulses. Exposure times were different: for a fre
quency of 0,03 Hz the exposure time was 5 minutes, 
and for the other frequencies it was prescribed to be 
1 minute. The treatment sessions were performed on 
the regular basis, every day, in week 1, 5 and 9.

In order to assess the state of the antiperoxidation 
protection of cell membranes, the respective data on 
the AOS fermentation by identifying activity of cata
lase [14] and the total peroxidase activity in the blood 
serum by A.A.Pokrovsky method [15] modified by 
V.V.Vnukov [16] were under study; our investigations 
addressed also the activity of superoxide dismutase 
(SOD) based on TetrazoliumBased Superoxide Dis
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mutase Staining Assay in the system of aerobic oxi
dation of xanthine by xanthine oxidase (XO) [17]. The 
state of the nonfermentative subsystem of AOS was 
estimated by indicative values of the simultaneous flu
orimetric determination of concentrations of vitamins 
A and E in serum with the use of the method by Cher
nauskene R.Ch., et al. [18]. Statistics data were pro
cessed with the use of Software SPSS 11.5 for Windows. 
To assess significance in differences between indicators 
in the respective groups, preliminarily we identified 
correspondence of the obtained sampling to the nor
mal law of distribution. An estimation of reliability of 
the data was completed with the Student’s t criterion. 
The level Р<0,05 was accepted to be significant.

Results and discussion
It was found that even in chemically induced can

cerogenesis week 1 a reduced concentration level of vi
tamin E in lymphocytes in blood in rats was observed 
that was 31,9 times less as referred to that recorded 
for the intact animals. The above mentioned level in 
erythrocytes and plasma showed a decrease by a fac
tor of 2,9 and a factor of 13,6, respectively, against the 
respective indicators in the intact rats. Similarly, a de
crease in the concentration level of vitamin A was re
corded: that identified in lymphocytes was 61,9 times 
less, and that indicator recorded in erythrocytes was 2 
times less; the same indicator in plasma was reduced 
by a factor of 5,5 (see Table 1 herein). An estimation 
of indices of the vitamin E and A exchangeability be
tween the cells and plasma in blood demonstrated the 
following: the coefficient of the vitamin E relation be
tween lymphocytes and plasma was halved, and that 
between erythrocytes and plasma was found to be 
4,1 times higher as compared with the respective val
ues in healthy rats. A similar variety of trends in the 
concentration fluctuations was typical for vitamin A, 

too: the coefficient of the relation of its concentrations 
between lymphocytes and plasma was 12,3 times less, 
and that of the relationship between erythrocytes and 
plasma was detected to be 6,7 higher.

In the above mentioned period of time, it was found 
that there were varied trends in changes in the rela
tions of the vitamin E and A concentrations in lym
phocytes, erythrocytes and plasma in blood in the 
rats. So, the indices in plasma and erythrocytes were 
2,4 and 1,5 times less than the respective values in 
healthy animals, and as for the index for lymphocytes, 
it was 2 times higher than the normal levels.

At the same time, the performance of the AOS fer
mentation subsystem of blood in rats demonstrat
ed changes in its data as indicated below (see Table 
2 herein). The total peroxidase activity (TPA) was 
traced to be statistically significantly reduced in lym
phocytes by a factor of 6,3 as compared with that pa
rameter in the intact animals, and the latter in plasma 
was recorded to be 3,8 times higher, respectively. As 
that took place, we noted that activity of superoxide 
dismutase (SOD) was lower and showed the following 
levels: in lymphocytes it was 17,5 times less, and in 
lysate it was found to be 1,6 times lower as compared 
with the respective indicators in healthy rats. The ac
tivity of catalase was reduced as indicated below: in 
lymphocytes it was 7,2 times less, in erythrocytes it 
was 1,3 times lower, and in plasma it was recorded to 
be 1,3 time less in reference to the intact rats.

The coefficient to express the relationship SOD/
TPA, characterizing the actual status of the natural an
tioxidative fermentation cascade, in lymphocytes was 
identified to be 2,8 times less referred to the values in 
the intact animals.

By this means the obtained evidence data show that 
we deal with a suppression of both subsystems of the 
antioxidant protection of the lymphocytes mem

Groups of animals 
Vitamin Е Vitamin А

PLT un/ml RBC un/ml Lym. un/MCH PLT un/ml RBC un/ml Lym. un/MCH

Reference group (n=6) 0,11±0,004 1 0,95±0,06 1 2,4±0,2 1 0,04±0,004 1 0,2±0,02 1 0,41±0,03 1

Te
st

 
gr

ou
p Week 1 (n=6) 0,15±0,01 1 0,2±0,03 1,3 16,4±1,2 1,3 0,05±0,005 1 0,07±0,01 1, 3 3,8±0,4 1, 3

Week 9 (n=6) 0,35±0,02 1, 2, 3 1,5±0,2 1,3 14,8±0,8 1,3 0,15±0,04 2, 3 0,77±0,04 1, 2, 3 6,3±0,4 1, 2, 3

Intact animals (n=6) 1,5±0,15 2,8±0,2 76,5±4,2 0,22±0,01 0,4±0,03 25,4±2,0

Table 1. Effects produced by ULF MF on the state of the non-fermentation 

Notes: 1 – statistically significantly reliable in relation to intact animals; 2 – statistically significantly reliable in relation to the previous 
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Coefficient Е/А Coefficient vit. Е Coefficient vit. А

PLT RBC Lym. RBC/PLT Lym./PLT RBC/PLT Lym./PLT

2,9±0,3 1 4,5±0,4 1 6,1±0,4 1 8,3±0,9 1 23,0±3,6 1 13,3±1,4 1 9,4±0,9 1

2,0±0,2 1 3,0±0,08 1, 3 4,0±0,5 3 1,5±0,2 3 62,5±6,8 3 1,0±0,1 1, 3 46,2±3,8 1, 3

2,3±0,1 1 2,1±0,2 1, 2, 3 2,5±0,09 2, 3 4,0±0,3 1, 2, 3 45,0±2,3 3 4,8±0,7 1, 2, 3 43,7±3,1 1, 3

7,1±1,1 6,7±0,4 3,0±0,2 2,0±0,2 46,8±1,9 2,0±0,2 115,5±5,2

subsystem of anti-oxidation system in blood in rats (M±m)

period of the studies; 3 – statistically significantly reliable in relation to the non-treated animals, not exposed to ULF MF (р≤0,05)

branes as major immune competent cell fraction in 
rats already in week 1 of the chemically induced can
cerogenesis.

Upon analyzing the data on the antioxidative ac
tivity in rats in week 1 and 9 of the combined effects 
exerted by 3,4 benzo[a]pyrene and the experimental 
treatment by applying ULF MF, we have obtained 
some factual results as given below herein. As can 
be seen from Table 1 herein, the trends of the effects 
upon the ULF MF treatment in chemically induced 
cancerogenesis week 1 widely varied for the vitamin 
E and A concentrations in plasma and blood elements 
in rats as opposed to the reference group. So, no mag
netic field effects on the levels of concentrations of 
the above vitamins in plasma were detected. The con
centrations of vitamins E and A in erythrocytes were 
found to be decreased by a factor of 4,7 and by a factor 
of 2,7, respectively. And in regard to lymphocytes, the 
concentrations of vitamins E and A were identified to 
be 6,9 and 9,2 higher, respectively, than those in the 
reference group, but at the same time they were 4,7 
and 6,7 times lower as compared with those in the in
tact animals.

Taking into account the synergy of the E & A vita
min action as well the value of the E/A coefficient, af
fecting development of the malignant process [11], we 
investigated the level of the coefficient in rats of the 
test group within the specified period of time. It was 
found that the effect made by ULF MF on the E/A co
efficient, in comparison with the reference group, was 
available for lymphocytes only, and, due to the ULF 
MF effects, the said coefficient value was maintained 
at those levels which were typical for intact animals.

A careful analysis of the coefficient of the ratio of the 
vitamins between the blood cells and plasma, on the 
one hand, is an indication of the demand by the cells 
for these substances, and, on the other hand, it shows 

fluctuations in permeability and elasticity of mem
branes [19].

For the comparison purposes, we should note that 
on day 7 of cancerogenesis the relation of the E & A 
vitamins between erythrocytes and plasma exceeded 
the background values by 4,1 and 6,7 times, respec
tively, and, to the contrary, the values of the coefficient 
of the relations between vitamin E and vitamin A, be
tween lymphocytes and blood plasma were reduced 
by 2,1 and 12,3 times, respectively, as compared with 
the intact animals.

Judging by the obtained data, considering the same 
time interval of the experimental studies, it may be 
noted that the specific ULF MF was capable of pre
venting some deviations from the relation between 
the cells and the blood plasma for vitamin E and even 
of substantially improving the similar relation for vi
tamin A. The coefficient of the relation of the vitamin 
E concentrations between lymphocytes and plasma 
increased by 2,7 times, as against the reference group, 
and by 1,4 times, as against the intact rat group. As for 
vitamin A, it was found that an increase in the said pa
rameters by 4,9 and 2,5 times, respectively, was found 
typical as compared with the animals groups under 
comparative study. The coefficient of relation between 
the levels of concentrations of vitamins E & A between 
erythrocytes and plasma demonstrated a decrease.

A more pronounced effect was produced by ULF MF 
on the antioxidative ferments in blood of rats upon 
expiration of the 7 cancerogenesis progression days. 
It was detected that ULF MF completely prevented 
any changes in the activity of the ferment in eryth
rocytes, while the activity of SOD was 1,5 times less 
only, as against that recorded in the intact rats. TPA in 
lymphocytes in rats in the reference group decreased 
by 8 times, as compared to the indices identified for 
the intact rats, and, in contrast therewith, upon the 
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Table 2. Effects produced by ULF MF on activity of the fermentation subsystem of the blood anti-oxidation system in rats (M±m)

Groups of animals

TPA SOD Catalase Coeff. 
SOD/TPA

Plasma 
un/mg

Lymph.  
un/mg 
protein

Lysat 
un/mg

Lysat 
un/mg 
protein

Plasma 
un/mg

Erythro- 
cytes 

un/mg

Lymph.  
un/mg 
protein

Lympho-
cytes

Reference group 
(n=6) 22,2±3,1 1 0,04±0,006 1 139,0±7,6 1 0,08±0,007 1 103,1±4,3 1 2348,0±18,3 1 1,1±0,03 1 2,1±0,05 1

Te
st

 g
ro

up

Week 1 
(n=6) 17,0±1,8 1 0,51±0,04 1,3 192,1±8,1 3 0,9±0,04 1, 3 84,4±6,1 1 2825,0±30,1 3 5,6±0,4 1,6±0,2 1

Week 9 
(n=6) 9,9±0,8 1, 2, 3 0,05±0,005 1,2 185,9±7,2 1, 3 0,4±0,02 1, 2, 3 63,6±4,6 1, 2, 3 939,0±16,4 1, 2, 3 3,2±0,1 1, 2, 3 8,0±0,4 1,2,3

Intact animals 
(n=6) 5,9±0,6 0,25±0,05 226,4±12,3 1,4±0,1 139,2±9,6 3139,5±22,3 7,9±0,9 5,8±0,2

Notes: 1 – statistically significantly reliable in relation to intact animals; 2 – statistically significantly reliable in relation to the previous 

period of the studies; 3 – statistically significantly reliable in relation to the non-treated animals, not exposed to ULF MF (р≤0,05)

ULF MF treatment, TPA demonstrated its increase 
by 2 times (see Table 2 herein). We also established a 
marked protector effect upon the MF applications on 
the activity of catalase in erythrocytes and lympho
cytes in blood of rats. The related indices in the test 
group showed no differences from those identified in 
the intact rats, whereas activity of catalase in eryth
rocytes and lymphocytes in the reference group was 
reduced by 25,2 % and by 7,2 times, respectively.

But it should be mentioned that by influencing the 
activity of some individual ferments, ULF MF did not 
show any normalizing effect on their physiological 
cascade. No differences were found in the SOD/TPA 
coefficient value in lymphocytes of immune compe
tent cells (see Table 2 herein).

When assessing effects made by ULF MF on cancero
genesis day 7 as a whole, we should notice the follow
ing regularity: the treatment completed by ULF MF, 
being not capable of completely restoring the initial 
level of the concentrations of vitamins A and E (in ab
solute values) in plasma and blood elements, identical 
to those in the intact animals, did promote prevention 
of disorders in permeability and elasticity of the cell 
membranes of lymphocytes, as compared with dam
aging effects due to cancerogenesis alone, that was 
confirmed by our analysis of the relevant coefficients. 
We made a correlation between the E/A coefficients in 
lymphocytes and the vitamin E/A relationship in lym
phocytes vs. plasma of blood and the duration of the 
tumor progression latency period that demonstrated 
that there was a strong correlation available. The re
spective correlation coefficients were recorded to be 
0,9, 0,86 and 0,7, accordingly (P < 0,05).

It is evident that the state of the cell membranes of 
lymphocytes responsible for the antitumor resistance 
of the organism is directly linked to the mechanisms 
governing tumor process progression, among them 
the duration of the latency period in tumor growing.

Following this way, we should mention that the fact 
of growing and developing of the induced sarcoma de
pends most likely on lowering of the E & A vitamins 
concentrations, on an imbalance in the antioxidative 
fermentation system and some disorders in the pro
cesses of detoxication of xenobiotics and the lympho
cyte cell respiration that is evidenced by a decrease in 
activity of catalase, because it is just catalase that is as
signed a decisive role in energy exchange of the cells 
according to the latest research findings [20].

A distinct protecting effect produced by ULF MF re
vealed in week 1 of cancerogenesis has demonstrated 
the capability not only of avoiding a deep decline in 
catalase concentrations in blood lymphocytes in test
ed animals, which was observed in the reference group 
animals, but also of doubling SPA of immune com
petent cells in blood, as compared with the healthy 
animals, and of increasing the latter by 12,8 times in 
comparison with the reference values.

Considering week 9 of the chemically induced can
cerogenesis, accompanied by the ULF MF treatment, 
the indicators of the nonfermentation subsystem of 
the antioxidative protection of rat blood lymphocytes 
remained by and large at those values, which were typ
ical for the previous period of the studies (see Table 1 
herein). But for the rats, exposed to the ULF MF treat
ment, peculiar was an enhanced positive dynamics 
in accumulation of vitamin E in plasma and erythro
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cytes, as against the previous period (week 1), so that 
its concentrations were found to be 2,5 and 7,5 times 
higher, respectively. At the same time, the concentra
tions of the same vitamin in blood lymphocytes, being 
kept at a level 7,4 times higher than the reference one, 
did not show any changes.

The concentration of vitamin A was identified to 
be statistically significantly increased in relation to 
the respective indicator in the previous period of the 
experimental studies. As to plasma and erythrocytes 
in blood, despite the fact of growing of the absolute 
concentration levels of vitamins E & A, the coeffi
cients under studies indicated further deterioration 
in permeability, elasticity and oxidation of the eryth
rocyte membranes. Upon the ULF MF exposure, the 
coefficients expressing the vitamin E exchange be
tween blood cells and plasma within the test period 
experienced the following variability: the mentioned 
indicator for erythrocytes increased by 2,6 times, as 
compared with the previous period, and by 2 times, 
as referred to its level in the intact rodents. The coef
ficient of the lymphocyte/plasma relationship for vita
min E showed no statistically significant difference as 
against the similar indices in the intact animals. Dis
cussing the vitamin A issue, it should be noted that 
the coefficient of the lymphocyte/plasma relationship 
remained at that level as it was the case in the previous 
period of the experiment, while the same indicative 
values for erythrocytes became 4,8 times higher with 
the reference to the period in question.

Upon completion of the repeate course of the mag
netotherapy (week 9 of cancerogenesis), the total 
peroxidase activity in blood plasma in test group rats 
demonstrated a decrease by 2,2 times, as against the 
reference data, and an increase by 1,7 times only, as 
compared with the respective parameters in the in
tact animals. As to the lymphocyte data thereon, the 
values declined by 10, 2 times, when compared with 
the analogue parameters in the previous period of 
the experimental studies, and they were recorded to 
be 5 times less, as against the same parameters in the 
healthy rats (see Table 2 herein).

Activity of SOD in lymphocytes was found to be de
clined by 2,3 times, and that in plasma was record
ed to be unchanged, as compared with week 1 of the 
combined exposure to 3,4 benzo[a]pyrene and ULF 
MF. For week 9 of the experimental studies, a decline 
in the activity of catalase in plasma by 1,6 times, as 
against the relevant reference values, was identified 

as typical. In erythrocytes and lymphocytes we ob
served similar trends in the changes: the parameters 
decreased by 1,5 and 1,8 times, respectively, compared 
with the previous period of the studies. In our opin
ion, an important point is that we record an increase 
in the coefficient of the SOD/TPA relationship in 
blood lymphocytes by 3,8 times, as against to the rel
evant reference values, and by 1,4 times, as compared 
with the values in the healthy animals.

Conclusions
By this means, notwithstanding the fact that the 

progressing dynamics of cancerogenesis implies al
terations in the fermentation subsystem, which ag
gravate an imbalance in the SOD/TPA cascade in 
lymphocytes and involve the subsequent drop in the 
catalase levels in all blood test samples under studies, 
it becomes evident that resetting of the antioxidative 
systems in an organism plays a key role exactly in the 
first week of chemically induced cancerogenesis.

The experimental anticancerogenic ULF MF ther
apy, conducted with the use of the sinusoidalshaped 
pulse modulation in week 1 of cancerogenesis, has 
produced the protective effect on activity of catalase, 
SOD and TPA in blood lymphocytes. The adding 
treatment with ULF MF in week 9 of cancerogenesis 
has led to a manifestation of activity of the physiolog
ical antioxidative fermentation cascade in the above 
cells. At the same time, the concentrations of the 
nonfermentative antioxidants in lymphocytes have 
been maintained at a higher level, that is confirmed by 
the fact that there is an apparent trend in accumula
tion of vitamin A available. 

A prolongation of the latency period in cancerogen
eses, which is judged by us to be a positive effect pro
duced by the completed ULF MF therapy, correlates 
with the maintenance or the restoration of the level 
of the functional activity of the blood antioxidative 
system in rats. In addition, it should be noted that it is 
precisely the immune competent cells that is the key 
point of applications in the responses by the antioxi
dation system to the ULF MF exposure that confirms 
our assumptions that the cancerogenesis process can 
be controlled by ULF MF.
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