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Abstract: Objective: The aim of this study is to consider the effect of skin tissue necrosis by improving blood flow
in animal skin models for low frequency pulsed electromagnetic fields (LF_PEMF) stimulation. Methods: Twenty rats
(Wistar EPM-1 male, 280-320 g) were randomly divided into control groups (n=10) and the PEMF groups (n=10).
To induce necrosis of the skin tissue, skin flap was treated in the back of the rat, followed by isolation film and skin
flap suturing. Subsequently, the degree of necrosis of the skin tissue was observed for 7 days. The control group did
not perform any stimulation after the procedure. For the PEMF group, LF PEMF (1 Hz, 10 mT) was stimulated in
the skin flap area, for 30 minutes a day and 7 days. Cross-polarization images were acquired at the site and skin tissue
necrosis patterns were analyzed. Results: In the control group, skin tissue necrosis progressed rapidly over time.
In the PEMF group, skin tissue necrosis was slower than the control group. In particular, no further skin tissue necro-
sis progress on the day 6. Over time, a statistically significant difference from the continuous necrosis progression
pattern in the control group was identified (p<0.05). Conclusions: It was confirmed that low frequency pulsed elec-
tromagnetic fields (LF_PEMF) stimulation can induce relaxation of skin tissue necrosis.
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Fig. 2. Skin tissue necrosis model induction process ((a) skin flap procedure, (b) insulation film insertion, (c) skin sealing

procedure, (d) skin necrosis)
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Fig. 3. Schematic diagram of cross-polarization imaging modality
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Fig. 4. Skin tissue necrosis imaging process ((a) skin tissue
necrosis image, (b) image processing for necrosis area, (c)
calculation of necrosis area)
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PEMF group
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Fig. 8. Analysis of changes in the area of necrosis of skin
tissue between two groups over time
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Fig. 7. Skin tissue necrosis image processing results over time in the Control/PEMF group
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Table 1. Analysis of necrosis area in the PEMF group and control group

Area of necrosis (mean + SE)

p-value
PEMF Group (n=10) Control Group (n=10)

Day1l 13.03 + 0.68% 13.70 £ 0.71% 0.507
Day2 20.26 = 1.70% 21.98 + 1.26% 0.427
Day3 26.19 £ 1.91% 30.12 + 3.04% 0.287
Day4 30.52 £ 1.64% 34.47 + 2.98% 0.261
Day5 33.00 + 1.29% 38.75 + 2.75% 0.082
Day6 38.79+1.61% 42.69 + 2.10% 0.157
Day7 38.92 + 1.39% 46.38 £ 2.30% *0.014

*Using Independent t-test, p-value < 0.05.
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