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Abstract

Effect of High Voltage Pulsed Galvanic Current
on Wound Healing in Rabbits

Kim Sik-hyun, M.Sc., R.P.T.
Dept. of Physical Therapy, Yeung Nam University Medical Center

Park Rae-joon, Ph.D., R.P.T.

Kwon Hyuk-cheol, Ph.D., R.P.T., O.T.R.
Dept. of Physical Therapy, College of Rehabilitation Science,
Taegu University

This study was performed to assess the efficacy of high voltage pulsed galvanic
current for the healing of wounds in rabbits. Skin wounds were created laterally
on the flank of 12 domestic rabbits(3X3 em). The wounds of each group were
treated with an intensity of 170 V at a frequency of 70 pulses per second, which
was applied for 30 minutes a day for 10 days. The experimental groups were
randomly assigned to cither EXP I (n=3), EXPI (n=3), EXPII(n=3) or control(n=3).
Each group was stimulated under the following conditions : 1) EXP I (Negative
polarity), 2) EXPII(Change in polarity, negative electrode stimulation during the
first 3 days and then positive electrode stimulation from 4 to 10 days), 3)
EXPHI(Positive polarity), 4) control(No stimulation). An active electrode was placed
over the wound and a dispersive electrode on the buttock. The rate of wound
closure was compared with the original wound size, evaluated by a tracing film in
each measurement period. Finally, on the wound in each group, skin tissue was
excised for histological evaluation after treatment for 10 days. The results obtained
are as follows : 1) It was found that the control group did not show a complete
remodeling of epitherial layer and had a chronic inflammatory response. Judging
from the irregularity of intercellular space and the loose alignment of connective
tissue, these findings show that wound healing was delayed. 2) EXPI showed a
significant bactericidal effect, but a moderate response of vasodilation. The rate of
wound closure was slower when compared with EXP II, IIl. 3) EXPI showed a
complete remodeling of epitherial layer and a positive repair of connective tissue.
Its rate of wound closure was best when compared with the others. 4) EXPII had
a slower rate of wound closure than EXPI, but judging from the greater
proliferation of collagen fibers and the dense alignment of connective tissue, this
positive electrode was very effective in the formation of neo - connective tissue.

Key Words : High voltage pulsed galvanic current; Skin wound; Wound healing.
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(Table 1, 2, 3, Fig. ).

Table 1. Wound closure rate of each groups by electrical stimulation(Day 5)

Mean SD DF t-Value
EXPI 6.5993 2.123
16.97 - 381
CON 8.7993 .696
EXPIO 6.9293 2.352
16.43 - 295
CON 8.7993 696
EXPII 6.8513 2.313
16,51 - 312
CON 8.7993 696
*x p < 001

EXP I : experimental group I, EXP II ! experimental group II;
EXP III : experimental group III; CON : control group

_71_



BZAEEYAREI A A3P A3E
KAUTPT Vol. 3 No. 3, 1996.

Table 2. Wound closure rate of each groups by electrical stimulation(Day 10)

Mean SD DF t-Value
EXP1 47220 2.466
58 - 442
CON 7.2780 1.991
EXPI 4.4573 3.045
58 - 495
CON 7.2780 1.991
EXPII 47153 2.755
58 - 413"
CON 7.2780 1.991

* p < 0.001

Table 3. Wound areas(cm®)

DAY EXPI EXPI EXPIII CON
3 652 £ 143 770 £ 234 748 £ 237 9.30 * 060
6 317 * 094 284 + 150 331 £ 069 7.23 £ 0.58
9 267 £ 061 153 * 1.39 213 + 0.06 487 * 150
10 227 £ 074 112 + 051 163 £ 033 413 = 181
Mean*SD.

Wound Closure Rate

—e— EXP1
—u— EXP2
—o— EXP3
—o— CON

Yound size (cmz)
o

Day J

Fig. 1. Wound closure rate of each groups by electrical stimulation
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Table 4. Inflammatory response according to electrical stimulate duration in rabbits
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Table 5. Fibroblast activity according to electrical stimulation in rabbits
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