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ABSTRACT

Our studies were conducted to examine the influence of extremely low
frequency magnetic fields (ELF-MF) on skin wound healing in male adults
rats. We used 40 Hz and 10 mT sinusoidal fields. We evaluated the rate of
wound healing by determining the tissue hydroxyproline concentration and
scar imaging in electron microscope. The systemic body response to ELF-
MF was detected by analysis of blood morphological and biochemical
parameters, such as: RBC, WBC, hemoglobin, hematocrit, reticulocytes,
electrolytes, urea, and total protein concentration. ELF-MF induced the
increase of hydroxyproline level in scar tissue and intensified the maternity
of collagen seen in the electron microscope. The increase of reticulocyte
number in blood confirmed that the healing process in experimental animals
was supported by the activation of the oxygen supply and utilization pro-
cesses, as a result of erythropoietic intensification, without simultaneously
upsetting cellular energetic processes. We did not obtain changes in bio-
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chemical parameters in blood, such as: electrolytes, urea, and total protein
concentration, so we concluded that ELF-MF evoked no negative syste-
" mic response.
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INTRODUCTION

One of the basic problems of contemporary Surgery is the impairment of wound
healing. This complicated biological process can be defined as a homeostatic answer
by the organism O damaging trauma. Considered from the point of phylogenetic
development, it helps the species 10 survive.?”] At present, recognition of the biological
basics of healing determines underpins modern surgery. This knowledge has been
evolved over the last 100 years; but recently surgeons and other researchers have
revealed some exact mechanisms of this process and partly influence and control its
course.>”)

In spite of medical progress, chronic wounds are a serious problem not just for
physicians, but also present social, psychic, and often financial problems for patients.

There are many ways to characterize wounds. Regarding the time of healing, we
can divide them into acute and chronic.!!3573%

e Acute wounds—surgical and posttraumatic, heals quickly (days, weeks) with-
out complications as a rule.

e Chronic wounds—complications of acute wounds, or as idiopathic symptoms
of other diseases (venous ulcers, bedsores, etc.).

There is no problem with acute wound treatment since they usually heal quickly,
or are covered with flap transplants. Chronic wounds heal over a long time, or do not
heal at all. A long process of recovering from illness or an unfavorable course of
healing contributes to crippling and sometimes to the patient’s death.['9%]

This has been the stimulus for physicians and researchers to look for methods of
treatment supporting classical therapeutic methods. One such useful method turned out
to be therapy by extremely low frequency magnetic fields (ELF-MF). These fields are
characterized by frequencies to 100 Hz, field strength 1-20 mT, and electric field
intensity from 150 to 500 V/m [10:11:28]

The following biophysical and biological effects are bases for the use of magnetic
fields in the treatment of chronic wounds:?82%37

1. Usage of fields of therapeutic parameters exerts antiphlogistic, antiseptic,
and analgesic activities, which have positive influences on wound healing
and the patient’s frame of mind.

2. ELF-MF helps to increase OXYgen diffusion and hemoglobin oxygenation,
which enhances oxygen utilization processes and tissue oxygenation.

3. External magnetic fields intensify anaerobic respiration, breaking the lipid
peroxydation process chains, which leads to disintegration of cellular mem-
branes and respiratory enzymes.




Pulsed magnetic fields also accelerate:

1. Angiogenesis and development of collateral circulation i damaged tissue;
2. Fibrocyte to fibroblast transformation;

3. Steering the growth of collagen bundles, according 10 lines of the magnelic field;
4. Epithelialization processes. ’

Present clinical data confirm the high efficacy of magnetotherapy in the treatment
of poorly healing chronic wounds.[1417:31.32)
rimental investigations. There are few works in the world literature describing ELF-MF
influence on experimental wound healing.['5:16.23.24)
the estimation of the ELF-MF influence on acute, surgical wounds, with a later shift to

Pulsed magnetic field has antiphogistic, antiswelling, and antiseptic activity,
which supports natura processes of cleansing wounds [7-34] It intensifies tissue respi-
ration processes, utilization of oXygen, promotes vasodilatation, angiogenesis, and in
consequence, tissue regeneration [13-21,28]

We assumed that Jow frequency pulsed magnetic field might stimuate the healing
process by influencing local homeostatic mechanisms. We observed effects of ELF-MF

MATERIALS AND METHODS

Animals

average mass was 271.4+25.3 g. Each rat was housed in a Separate cage to compare
the increase of body mass. Access to food and water was unlimited. Animals were kept
at 20-22°C under g standard regimen with 12:12 hr light-dark cycle (darkness 19:00-
7:00 hr). Animals were divided into two groups of 15 rats each:

® Group BP—the experimental group, received a normal incisional skin wound
and was exposed to ELF-MF. This group was divided into three subgroups
(five animals each). Animals from each subgroup were killed respectively—
first on the 6th, second on the 10th, and third on the 14th day of exposure.

They have almost NO support in expe- =








































