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The Effect of Microcurrent Stimulation on Histological Structure of Wound in Rat

Hye-Jin Oh, PT, PhM; Jung-Woo Kim, PhD'; Moon-Su Kim, PhD?; Jang-Sung Park, PT, PhD?
Department of Physical Therapy, Graduate School, Seonam University; 'Department of Anatomy, College of
Medicine, Seonam University; “Department of Biomedical Engineering, Seonam University; *Department of Physical

Therapy, Seonam University

Purpose: The purpose of this study was to investigate the effect of the intensity of microcurrent stimulation (with
currents of 50 uA, 100 A and 300 LA using a pulse frequency of 5 pps) on wound healing in rats.

Methods: Sixty male Korean rats were randomly divided into four groups of 15 rats that were subjected to four
different treatment protocols (control group, no treatment; experimental groups, treated with currents of 50 uA, 100
UA or 300 pA). An experimental 20 mm linear wound was made in each animal and all animals in the
experimental groups received microcurrent stimulation once a day for 20 minutes until the day of sacrifice on day

1, day 3 and day 6. An optical microscope was used to determine any histological changes.

Results: The experimental results were as follows. 1. In an examination with the naked eye, all groups showed
similar changes until the first day. However, from the third day, a liftle intercellular fluid soaked through wound
region in the control group rats. In the experimental group animals, little intercellular fluid soaked through wound
region, and swelling and redness did not appear, from the third day. 2. In an examination with histological
evaluation, more significant changes were observed in all of the experimental group rats than the control group
animals. Especially, a stimulation intensity of 50 UA caused a more significant effect than the use of the other

intensities by day 6 of wound healing. In addition, rapid recovery was observed.

Conclusion: It was determined that microcurrent stimulation had a positive effect on wound healing. A stimulation
intensity of 50 uA was more effective than the other intensities (100 uA and 300 uA) utilized for wound healing.

Furthermore, low-intensity microcurrent stimulation was more effective for the purpose of wound healing.
Key Words: Microcurrent stimulation, Wound healing, Intensity
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TE dojdl 4= Qlti(Champman-Jones2} Hill, 2002).

El-Husseini 5(2007)2 €34 AJ&<(total knee arthroplasty;
TKA) oA nAFASS 283 AtolA thidat=o]
< 9 AGA] A5 Holil, g A o e A4
S Hasltk E3F Chan 5(2007)2 ol Ads Fi&
A FolA pNAFTASS 485kl Z(tendon) o] At}
ol Fseka B sisich

S, WS ATAEE A ool WA gty
A5 Alolo} A 2971 Lhebb, o2 Lhehi 719)
b olE 2ol BEIE, AT WE SUETE a7a
e HustYtHAkai 5, 1988; Dunn 5, 1988; Lee 5,
1993). Becker®} Selden(1985)2 QA o] A3t wiAdF
£ EAE QA Azl Az AR whEe Catroled
Azek 2 ol5A7|a I Ax G99 Ca’oleo] 23t 3}
SH9l IP3S Satol ATPS Tk Aol ZrhECRH A
xo] By} 287 Ak 19tk Lambert $(2002) %=
AT o] Catolee] NS ZHBRE AT BT oA
FAEY 71dE Hasiyltk ®3k  Cheng  5(1982)}
Owoeye 5(1987)> PINARAS A-&sPH Alut A{xt
£ IAY Sl AlZeEY AU AE R REE A2
of Tl st E A anpt vepdtiar 2a
Blpiiss

A wound)> R ool EFHE AIHA AFAo|m
(Kitchen, 2002), W W&.9]4 Qa2&o] AAH 24
(wound healing process)®] %3S ©|XcKBrounhton 5
2006). o] ot HARS HukA o g 9=7](inflammation),
7|(proliferation) A|&A]7](remodelling)&] IS AA A
tHKitchen, 2002). A A40] Aol AAFHA TR
H(bioengineered skin), 7]A=Q % (electrostimulation), |
o)A x| E(lasers), Z-Su}x|F(ultrasound) £o| AREE| It}
(Brounhton -5, 2006). Zolli= ol=3t &% & iRt FH|
o] A7|A=o] FHISHA AEEL L, FE ke i
o7 @2 A7t o]folA A7|A=o] ARl ol AT
e AfFaE 7RIt Aol FHEAL Itk Griffin 5, 19915
Lundeberg -5, 1992; Mendel 5, 1992; Taskan -5, 1997;
Weiss S, 1990). o|elat 27|430] gt A% 714 %
AU A7) Arel W) AlLe] At (biosynthesis) T
EA|(replication) &) A=, At IH(bactericidal effect), G
2o 7 Az AFd Al Al (attraction) 5
2 4A JuKGriffin 5, 1991).

o] S FH ARE WA JaE SEEA|L dE
2} S 22 1R8Y A HlwA I AR5t =2
£ A== ofggo] A hKitchen, 2002). EL, THYZ]
o2 JE A wie- Al AdEloll &akar o] Aol weje=
A2E ol Fhet #AI7F HaL Qlek Kitchen(2002)2 ©]

A A7 AD=E
Ao, BARR]D A7
Aol T8de AR
olgelA A & Hiet o] wAFASS o Zof
A Amsted ARHA QA 58] AddASelA Ukt
I Aelesee ez o FH A nAdTASe
Ag3sto] Aol niAe G GO AL viAd R
ASE e AT =S duE A4 ==tk
nebd &2 Ao DY) 5 Holl A AWEE

B, 71E, oo W ofsh,
el ErkL wele gake] 27

B A3Es AT 73 H AlS 223.07:8.70 g9 Sprague-
Dawley Al 41 3F(NTacSam: SD) 60v}2]& ARSI Al
AsEe skl 49 1Y AT AR 3 AYEE AF
Skl 3 ohe 15TbE R Sho] thRdt 19t At 37 R

LFQth(Table 1). di2at2 T & A58 F4 J3L &

¥ 2 ol Skl T9| 222 E
sto] RStk AP L= 25:2T, = 60£10% 2
QAlsglon, Wkl Aagor sheck As ot
bioclean cageollA] MFHALR(AIEZAFEEALR, AEAFRFAIF]
A A)eh BE 298 BT

Laboratory animal classification and general
characteristic

Control 221.33+7.84 15
50 uA 222.80+8.61 15
100 wA 223.20+8.84 15
300 A 224.93+9.91 15
Total 60
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Histological changes of each group Immunohistochemical staining results
received microcurrent stimulation for 6 days of each group received microcurrent stimulation
(Toluidine Blue staining) for 6 days
Al; Control group(x100) A2; Control group(x400) A1l; Control group(x100) A2; Control group(x400)

B1; 50 uA group (x100) B2; 50 pA group (x400) B1; 50 wA group (x100) B2; 50 uA group (x400)

C1; 100 wA group (x100) C2; 100 uA group (x400) C1; 100 yA group (x100) C2; 100 A group (x400)

D1; 300 wA group (x100) D2; 300 wA group (x400) D1; 300 wA group (x100) D2; 300 A group (x400)
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