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Abstract: The influence of electromagnetic field (EMF)
generated by small intestine on bacterial growth and total
protein contents in E. coli were investigated. EMF changed

bacterial growth curve significantly and also the
dffirences in the protein profiles under EMF condition
were observed. LI/e conclude that the EMF might be an

out the reason of such growth curye disturbance

we
analyzed total protein contents. Bacterial cell treated with

the EMF for 2 hrs. were lysed and subjected

to

polyacrylamide gel electrophoresis.

inducer ofheat shock response.
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Intestinal bacteria, particularly these adhered to the
enterocytes, are exposed to electromagnetic fields (EMF)
generated by the small intestinal myoelectrical activity. This
activity displays in the small intestine a regular pattern
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known as a myoelectrical migrating complex (MMC). In
order to explore the influence of this EMF on the bacterial

growth and other features

of the bacterial cells we

investigated the growth and total protein contents of E. coli
cells treated with MMC-related EMF.

METHODS
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min. 100 pl samples from the tube connected with

the

generator and from control were taken, diluted and plated
on two LB plates. The bacterial colonies were counted after
18 hrs of incubation at 37oC. For protein analyses E. coli
AB1157, its dnaldnaK and lon mutants were grown on
liquid medium during 2h at the presence of EMF (control
sample was included). Cell lysates were prepared according
to [] polyacrylamide gel electrophoresis according to [2].
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Growth curve of Escherichia coli ABll57
on liquid medium under MMC-related EMF
conditions (frequency 3-50H2, range +0.5mV) - c, and

Figure

The source of EMF was intestinal myoelectrical activity
recorded via serosal electrodes from a healthy calf and
converted to a digital signal (frequency 3-50 Hz, range +
0.5mV). The generator was connected with two platinium
electrodes placed in 30 ml Corex tube. For growth curve
experiment bacteria (E. coli ABll57 strain) were grown in
liquid medium at37oC with shaking during 5 hrs. Every 30
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control -
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The electrophoresis showed total protein pattern of E
coli cells with range of 95 kDa to 5 kDa. We observed some
differences, mainly quantitative, between the protein pattern
for cells treated with EMF prior lysis and untreated control

(Figure 2). The mutants in the heat shock genes
(ABll5TLdnaIdnaK strain) and in the gene encoding La
protease (ABll5Tlon' strain) showed increased amount of
all the proteins and enhanced differences in protein pattern
between EMF treated cells and untreated control (data not
shown).

RESULTS

We discovered that growth curve of bacteria exposed to
MMC-related EMF was significantly altered in comparison
to the untreated control: after the phase of rapid growth the
inhibition of cell divisions was observed (Figure 1). To find
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CONCLUSIONS
Exfremely low MMC-related EMF signal acts probably
as an inducer of some protein synthesis in bacterial cells.
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We hypothesize that rapid bacterial growttr and the
subsequent cell division inhibition may depend on a

pti

cal
de
nsi

protein/proteins induction in the cell. However, this MMCrelated EMF is much weaker stessor for E. coli cells than
temperature of 40oC which induces heat shock proteins. The
EMF might induce the same heat shock response as high

ty

temperafure does.

This work was performed within Swedish-Polish
by Swedish Institute, Visby
Programm e (21 13 I 19997 380 /7 l).
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Figure 2: Densitogram of

polyacrylamide

gel

electrophoresis of total protein contents in E coli ABll57
cells. a) EMF freated, b) confrol Circle indicates the place
of main observed differences.
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