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Abstract. One of the possible mechanisms of extremely l@guiency magnetic field effects is
that magnetic field influences biological systemsrizreasing free radical life span in organisms. |
this paper we intentioned to test this hypothéais.exposed healthy human serum with and without
vitamin A and vitamin E (JuM, 10 uM, and 100uM) to different magnetic field inductions. The
luminol amplified chemiluminiscence emission showsgible window effects for different magnetic
field values. Also, the addition of vitamin A ortamin E cannot restore the control level of
chemiluminiscence emission.
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INTRODUCTION

In the research literature there are proposed someehanisms for
understanding the low frequency magnetic fieldea# on living organisms.

One of these involves free radicals [1, 4, 5, Gpwn for their implications
in almost 60 diseases. According to this mechafi@nan external magnetic field
will perturb the spin evolution processes and @ngiplet transitions. As a
consequence, radicals will be longer lived, willibdnigher concentrations and the
relative probability of radical-molecule reactiofmompared with radical-radical)
will increase.

The aim of this paper is to test this hypothesis: @revious work [3] shows
that the exposure of human serum to a magnetid {80 Hz, 0.596 mT) for
different periods of time determined a change & ¢hemiluminiscence emission.
From our knowledge, in the literature there aresnoh experiments that involved
human serum.

The human serum reflects the individual life stfgmoker, drinker, culinary
habit) and in consequence our results had a gee@tility.
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From this reason in this paper we used serum fraly wvo non-smokers
healthy donors (woman, 34 years old — F serum aat #0 years old — M serum).

MATERIALSAND METHODS

In the first part of the experiments we exposedstreim to a magnetic field
with different magnetic inductions: 0.357 mT; 0.588; 1.788 mT and 2.384 mT.
The magnetic field was generated from a Helmhaitk ¢

In the second part, vitamin A and vitamin E in diffint concentration (1M,
10 uM, and 100puM) was added to the serum. Then, the serum wasserpo a
magnetic field with a magnetic induction that detigre a maximum effect in the
first part of the experiments.

We utilized for chemiluminiscence determinatione tbminol based assay
(luminol-H,O, system in TRIS HCI buffer) performed on a TD20/20SA)
Luminometer, A = 430 nm. The reagents used was: fkldminol (5-amino-2,3-
dihydro-1,4-phtalazinedione in DMSO (dimethil-sufide), 10°M, Merck,
Germany); TRIS buffer (methan-hydroxi-methyl-amin@,2 M, pH = 8,4, Merck,
Germany); hydrogen peroxide 4B, 10° M, Merck, Germany); human serum.
Each sample contains:Control: 2Q0LH, + 750 pl buffer + 50l H,0O,; Sample:
200l LH,+ 700 pl buffer +50ul serum + 5Qul H,O,; Sample +Vitamin A or E:
200l LH,+ 700 pl buffer +50ul serum + 5QI vitamin + 50ul H,0,.

The antioxidant activityAA) is calculated with the following relation:

[, =1
AA=-_09x100 (1)
I
Wherel_ = luminol chemiluminiscence intensity at 5 secorigls; serum (F or M)
chemiluminiscence intensity at 5 seconds.

RESULTSAND DISCUSSIONS

From Figure 1 we can observe that the maximum efi@cthe F serum
(a 70% increase from control) was obtained at tveest magnetic field value,
0.357 mT. No effect was observed for the other raiginductions.

For the M serum the chemiluminiscence intensityinisreasing with the
magnetic field value and the maximum intensity \ataint at 2.384 mT (a 71%
increase from the control).

In Figures 2 and 3 we illustrated the maximum istignfor F and M serum
with antioxidants in different concentrations, egpd for 1 and 2 hours to a
magnetic field with 0.357 mTespective2.384 mT magnetic inductions. We can
observe the following:
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Fig. 1. Maximum chemiluminiscence intensity of féengF) and male (M) serum; exposure time:
1 hour,n= 3.

The 2 hours exposure determined a 2.7 fold and5afdld increased
chemiluminiscence emission for F serum respectvéf serum.

For F serum:

The 1 h exposure of serum with vitamin A determireed increase of
chemiluminiscence emission between 45 — 66% cortipart the serum without
vitamin exposed in the same conditions.

For 2 h exposure the chemiluminiscence emissiogeaim with vitamin A
showed a different behavior: a 2 fold decrease ewatjve with the serum without
antioxidants. The maximum intensities maintainethatcontrol level.

The serum with vitamin E shows a similar behavidthwhe serum with
vitamin A. At 1 h exposure time and MM concentration the chemiluminiscence
intensity drops under the control level but for tieer concentrations the level is
similar to the 1 h exposed serum.

For M serum:

Both for the serum with vitamin A and the serum hwititamin E the
exposure for 1 and 2 hours determined a decreaskenfiluminiscence intensity,
but the values remains greater than the control.

For the serum with vitamin A exposed for 2 h perwe can observe that
maximum intensity are greater than the chemilurngnse of the serum exposed 1
hour, suggesting a possible cumulative effect:
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Fig. 2. The variability of maximum chemiluminiscenintensity of F serum exposed to magnetic
field (B = 0.357 mT, exposure time = 1 and 2 h) at diffeoemcentration of vitamin A (2A)
and vitamin E (2B).
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Fig. 3. The variability of maximum chemiluminisceniitensity of M serum exposed to magnetic
field (B = 2.384 mT, exposure time = 1 and 2 h) at diffecemcentration of vitamin A (3A)
and vitamin E (3B).
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CONCLUSION

An important conclusion is that the exposure torttagnetic field determines
an increased concentration of the free radicaldlaaicthe vitamin A and vitamin E
at the concentrations used in this paper canndbreesn all situations the
chemiluminiscence emission at the control leveis, ¥itamin A added in the F
serum having even a prooxidant effect.

The date from the literature suggests that vitadimntioxidant activity
varies from system to system for reasons that arg poorly understood [2]. The
very different behavior of the 2 exposed serum g &) is in according to the
hypotheses of the “window” type effects [6] of timagnetic fields, in the literature,
it is described even an organ or tissue specifi@ity

The understanding of the serum and the serum witioxadants behavior
impose further experiments and the results musbhelated with dates from other
experiments types.
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