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Abstract: Pancreatic islets represent a very good model
the study of biological fficts of magnetic fields on

cellular mechanisms and in particular calcium oscillations.
This model is well understood and dffirent studies have
shown how metabolism and cellular transduction are
important in the functioning of these oscillations. In this
study we determined whether 50-Hz, 720-mV, 0.1-mT fields
disturb these oscillations. No fficts could be observed

The electromagnetic field was applied to the Petri dish
using a coil, with double winding, connected to a generator
allowing stimulation with controlled frequency, intensity,
shape and time length.
Data analysis was performed by Fourier transform for
the comparison between exposed versus pre-stimulatory
periods of the same islet. A post-stimulatory period allowed
the estimation of the recovery phase when necessary.

under these exposure conditions on the frequency of [Ca2*Ji
oscillotions.

RESULTS

INTRODUCTION

If

for

we compare the two following experiments (Fig. 1):

A)

The pancreatic islet is a physiological unit with a very

important function,

i.e., the regulation of

B)

glucose

concentration in the blood.
Insulin secreting B cells are able to respond to a sudden
increase of the glucose concentration: their metabolism is

stimulated and after some time, oscillations

in

the

glycolytic activity appear, correlated with oscillations of the

cytosolic Caz* and

of the insulin secretion. These

oscillations are synchronized in the entire islet; they are
very regular and it is possible to maintain their activity for a
long period. These properties make the islet very useful for
the study of the effects of EMFs on cellular mechanisms:
metabolism [], signal transduction [2], etc.

Various sites

of

interaction

of

EMFs have

been

suggested, and among them, the intracellular calcium level
has been proposed [3], [4]. We thus focused specifically on
the influence of the 50-Hz frequency (0.1 mT) on the
oscillatory pattern of calcium within insulin-secreting cells.

METHODS

Islets were isolated from mice pancreas by the
collagenase method [5]. Islets were cultured for 48 hours in

RPMI 1640 medium supplemented with: l0% Fetal Calf
Serum, 100 IU/ml penicillin and 100 pg/ml streptomycin
inside an incubator at37"C (5% CO).

Islets were loaded with the fluorescent dye Indo-l/AM
(10 pM) and pluronic acid (0.03 %) [6]. After loading,
islets were allowed to attach onto a circular 30-mm

coverslip, coated with poly-ornithine, inserted into the
bottom of a perforated Petri dish. This Petri dish was placed
on the stage of an inverted microscope and islets were
superfused with 37"C-thermostated KRB medium
containing l1.l mM glucose. The islet fluorescence was
excited by UV (355 nm) and the ratio of the fluorescence
emitted at two wavelengths (480 and 405 nm) was recorded
using a computer software (Axotape).

Figure 1: Representative experiments of the application of
a sinusoidal magnetic field (50 Hz, 0.1 mT) on intracellular
calcium oscillations within islets cells. The two experiments were made on two different parts of the same islet (B
was done immediately after A) : I (A-B) :0-7.5 min sham ;

3 (A) : 7.5-15 min sham ; 3 (B) : 7.5-15 min 50 Hz, 720

; 5 (A-B) : 15-22.5 min sham. Calcium
fluorescent ratio (1,3,5) was expressed in arbitrary units.
Fourier transform abscissa (2,4,6) was expressed in Hz.

mV, 0.1 mT

In this

representative control experiment

(A),

the

calcium oscillation frequency is very stable across the three

periods: the frequency spectrum, with
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around 45 mHz, does not vary as a function of time during
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the experiment.

In the experiment in which islets were exposed to the
magnetic field (50 H2,720 mV, 0.1 mT, between 7.5 and
15 min), the initial frequency measured during the 0-7.5
min interval (about 35 mHz) was not affected by EMF
exposure.

CONCLUSIONS
The Langerhans islet is a new model for the study of

of EMFs. In the islet intercellular
relations are maintained in a sffucture that is well protected
by the double membrane of the islet. This model is well
suited for the monitoring of intracellular calcium by microfluorimetry as the structure of the islet permits to measure
biological effects

[Cut*], in several synchronized cells simultaneously: the
signal / noise ratio is thus greatly increased.

In our work, we looked at the effects of EMFs on [Ca2*];
oscillations and we have seen no effect of exposure at
50 Hz on the frequency of these oscillations. Further
experiments using lower frequencies are in progress.
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