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Frequency-Depended Alteration of Skin Wound Healing Pulsed Extremely Low
Frequency Electromagnetic Fields.
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We studied the effects of dffirent frequency and
intensity of pulsed electromagnetic fields (PEMF) on skin
wound healing in the rat. The sixty male Sprague Dawley

For evaluation of the wound healing, various parameters
such as the duration of the wound contraction, the lengths
of the wounds and tensile strensth of the scar were used.

Rats were used in this study. A pairedfull thickness incision
wound was made on the back of animals. The animals were
divided into ten group including 12 samples of wounds

RESULTS

including the sham and nine experimental groups, The
experimental groups were exposed to PEMF with the
frequencies of I0,20,40,50,60 and 80Hz and constant

Figure 1 shows the effect of the PEMF (4mT intensity)
with various frequencies on the wound healing time. These
times for the 20 and l0 Hz groups were significantly

intensity (4mT), Another experimental groups were exposed

different from the sham (P<0.02 and P<0.05 respectively).
Figure 2 shows the effects of the PEMF on the tensile
strength of the scar tissue. The tensile strength of the 20 and
80 Hz groups are significantly higher than that of the sham
group (P<. 01 and P<. 05 respectively).
The time variations of the wounds length are shown in
Fig.3, The statistical analysis (2-sample Kolmogrov
Smirnov) of data shows significantly different between the
20Hz and the sham groups.
The figures 4 and 5 show the healing times and the scar
tensile strength of the 8 mT group are significantly different

Abstract

to PEMF with the fields intensity 2, 6 and 8 mT and
constant frequency (20H2) The wound healing was
evaluated by measuring the length of wounds, the full
contraction periods and the tensile strength of the Scars.
The results showed that there is a window ffict on 20 Hz
frequency and be required a threshold field intensity of

PEMF.

INTRODUCTION
It has shown that the injured tissue is characterizedby a
higher potential compared with the surrounding intact skin

tll. It is believed that this electric potential plays an
effective role on the wound healing process [2, 3]. The
researchers have used the PEMF stimulators that induced
electric field for promotion of healing but the results are
very different and discrepancies exist about the use of the
PEMF t4l. This study was designed to compare the
different frequencies and intensities of the PEMF on the
skin wound healing in the rat.

with the sham group.
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METHODS
*

The Sprague Dawly male rats were anesthesia by
Ketamine (l0Omg/kg) and Rompan (lOmy'kg) and a pair of
full thickness skin incision (35mm) was made parallel to
and at a distance of 1.5 cm on each side of the dorsal
midline after shaving and cleaning. The animals were
divided into l0 groups: the sham and nine experimental
groups (6 rats/group) that exposed to PEMF (4mT intensity
field) with frequencies of 10,20,40,50,60 and 80 Hz and
also to the PEMF (20 Hz) with the field intensities of 2,6
and 8 mT.

The source of PEMF was the system that fed by a
function generator that produce square wave. A homemade
audio amplifier that amplified the current of the function
generator and fed the coils that were made of 8400 turns
copper wire (8cm i.d., 3.5cm length).
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The effect of the PEMF with various frequencies

on wound healing time.
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Figure 2: The effects of PEMF on the tensile strength of
the scar tissue
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CONCLUSION
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Based on the our results in this study, it could be concluded

that the PEMF stimulator
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Figure 4: The wound healing time of the groups that
exposed to the PEMF with various intensity fields
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Figure 3: The time variation of the wounds length in20 Hz
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intensity is effective on promotion of wound healing.
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promotion of the wound healing and there is a window
effect on frequencies of the PEMF and among of 2,6 and
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Figure 5: The scar tensile strength of groups that exposed

to the PEMF with various intensity field and

constant

frequency (20 Hz)

3"o I nrrRNATroNAL Con reRrncE oN BroeucrRoMAG
8-12 October 2000, Bled - SLOVENIA

N

ETrsM

