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The Effect of Dynamic Magnetic Field on Microorganisms
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Abstract Magnetic field is an ubiquitous environmental factor  but its impact on the micro-organisms is
not clear. We employed dynamic magnetic field DMF by self-conducted apparatuses which based on the
Superconducting Magnet treat group and the Geomagnetic field control group to dispose the mode strains

Bacillus subtilis and Salmonella typhimurium  compared the physiological and biochemical indicators

including the growth curve the enzyme activity etc. between the two groups to study the impact of
dynamic magnetic field to these two microorganisms. The results showed that DMF affect the growth of both
strains significantly. Logarithmic phase of treated Bacillus subtilis came earlier. In the decline phase
death rate of bacterial was restrained alkaline protease activity increased neutral proteinase activity
decreased whereas protein expression showed no difference. The logarithmic phase of the treated Salmonella
typhimurium was delayed. The death rate of bacterial was also restrained. Bacterial adhesion and invasion
of the experiments revealed that the bacterial virulence enhanced relatively. The results above indicated
that DMF has impact on bacteria  but the impact varies according to their types.
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Fig.1 The superconducting magnet Fig.2 Schematic diagram of experimental device
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Fig.3 The growth curve of Bacillus subtilis
“----7 the growth curve of Bacillus subtilis under dynamic magnetic field; “——" the growth curve of Bacillus subtilis under

geographic field. The values are the mean value of five different spectrophotometric measurements. From the 12th hour of
incubation the samples were diluted in culture medium for spectrophotometric measurements.
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Fig.4 The growth curve of Salmonella typhimurium

« « ’”

----" the growth curve of Salmonella typhimurium under dynamic magnetic field; “——" " the growth curve of Salmonella
typhimurium under geographic field. The values are the mean value of five different spectrophotometric measurements. From
the 7th hour of incubation the samples were diluted in culture medium for spectrophotometric measurements.
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Fig.5 The cell number of Bacillus subtilis Fig.6 The cell number of Salmonella typhimurium
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The shadows represent the concentration of broth grown under the dynamic magnetic field —and the whites represent the control
group. The values are the mean value of five different spectrophotometric measurements.
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Fig.7 The enzyme activity of alkaline proteinase
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Fig.8 The enzyme activity of neutral proteinase

5

The shadows represent the enzyme activity of broth grown under the dynamic magnetic field and the whites represent the
control group. The values are the mean value of five different spectrophotometric measurements.
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Fig.9 The ability to adhere to Hep-2 cells of Salmonella
typhimurium

The ratio of adhesion to Hep-2 cell in control groups was
defined to be 100% in each experiments and the Y-axis
represents the increased times of the magnetic group vs the
control group in each experiments.
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Fig.10 The ability to invade Hep-2 cells of Salmonella
typhimurium

The shadow bar represents the magnetic group and the
whiter bar represents the control group. The values are the
mean value of five different spectrophotometric measure-
ments.
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Fig.11 The magnetic field intensity of the dynamic
magnetic field
The turning curve represents the magnetic field intensity in
experimental pipe line. The broth needs 10 s to flow into 0.2
and it flow back
into the geomagnetic field after 37 s. The whole circulation
needs 220 s.

T magnetic field from geomagnetic field
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