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in Epidermal Tissue of Rats Induced by Wound

Kim, Dong-Hyun, P.T. - Baek, Su-Jeong, P.T., M.S.
Major in Physical Therapy, Graduate School of Rehabilitation Science, Taegu University

Bae, Ju-Han, P.T.,, M.P.H.
Department of Occupational Therapy, Kyongbuk college of science

Kim, Suk-Bum, P.T.
Major in Physical Therapy, Department of Rehabilitation Science, Graduate School, Taegu University

Kwon, Young-Shil, P.T., Ph.D.
Lab. of Nerve regeneration, Department of Physical Therapy, College of Rehabilitation, Taegu University

Kim, Jin-Sang, D.V.M., Ph.D. _
Department of Physical Therapy, College of Rehabilitation Science, Taegu University

{Abstract)

This study was performed, using EGF, to observated the effect of GaAlAs laser on wound model induced

designedly in lumbar region.
The results of this study were as following:

1. In expression of EGF which used marker of wound healing, laser irradiating group made EGF to more

induce significantly than laser non-irradiating group at 3 days.

2. EGF immunoreactivity in epidermis were increased markedly 3 days after wound, and increased

gradually from | day to 2 days in wound which is laser irradiation.

Therefore, EGF immunoreactivity which increased after wound with GaAlAs laser irradiation indicate that
GaAlAs laser have wound healing effect. This study also can become a part of scientific evidence on

clectrotherapy through measuring quantitively effects of GaAlAs laser in wound
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[.M B

HRE A42) EAE Aoy A B2 2
Fatn, 228 3 7% & sk F8Y 9¥gE
et webd 9J3s} AAN fXshe HEe A
&30l 9|1 Ao} BalFH, NAH AT A3 4
A &4 8 $ Aok AAT A4, 2000). A9
QAL F7t 8% she B¢ M3 EA dojve
AowiMe & Atlolrt, 4Aehs 4E%H FAME
Az A FEY $Ao siM At 28
Hgoz ue s Ae2A, A Hpred I
7} g2 AEIH Ao yel Wz 8Vt F o
#9] B S0 GA ol ltH(Bennettd} Schultz,
1993). A9l fdAel ¥y g e 2349
PYzd =y} A¥e] ASHS Uag dhe 5 7
Holtk, =4 (proliferation), °15(migraticn), 7122l
§M4d (matrix synthesis), 283 4% (contraction)®]
A7le) 28 o AEE 42 AET A A 9
& Aol Zaste AU} 7R REY NG E0|
2 g a AvhF 31, 2000).

HAA R (growth factor)¥ ZA F 7IE vk
e a4 fif AAAA(Platelet drived growth
factor: PDGF)W A A X442 A}(epidermal
growth factor: EGF) 8t 2& o] 7k FFel Al
2pashe Pold EolA QaH(broad specificity factor)
o} & shie ARAE 4R} o] 53 Aozt
8ate 493 5ol AU (narrow specificity
factor)7} 22eIch(# 714 §. 2000).

z7o] 4o daRdMe ol JAAAE] F
glgr}, of7)d) £§¥E A2 PDGF, TGF-A, EGF,
IGF-1¢] Sith. daudlN feld o8 4%IAE
QAT 2 AaeALel 22 AHNALE o8] A
7 247} AZEHChegini ¥, 1994). 43AAES
/S 98 2, AFHE, ARFEAE, WAAEE
o] 2% 3B Fiehe Y FH AES 3
A 3 Bu|Ho] A NEER s F T3 BFE
7WXA @t (Bennett$} Schultz, 1993a). £3, 4%
AAEL ERMNL FH0 of J3ME& Bole Aol
olt}. TGF-PE Alere] Wz P ws) o tigt 34
SA0|3, AR AAAE AREAEA taf F
312 71A2, bFGFS IGF-1& & WA el o
A, AT ZAARE AR A FedE

L

<)
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7} tH(Bennett$t Schultz, 1993b: Samuel ¥,
1987). 2, AFM TAAAAR: Ao Lot HHEAE
o] Z4 & f=@ch

A A 24 A2} (o]8 EGF)E 1969 Cohenell
9la) Z 9 o8t (submaxillary gland)olA &8
(isolation) 51 Q1 2.1 (Fisher$} Lakshmanan, 1990),
EGF9] 72+ 197249 Taylor®} Cohenell 9J3] ¥4
Zlth. Cohene AZAAAAE ke 38 FE8
A Eoh2 AEAAIAE BAge, of BEe] 7t H
ot # 9 A & Wyt ol FAFR} Ao}
(tooth)& #A o wa UA Fde AL ¥
Cohene o] £229] o|§& EGFeka Hata Al
e AFasen, o 3et AdE s £43
t}. Cohen® $BEE EGF7E Alalige] 3393t
JgL vjAthe AL YAHch = 15 EGF7H A
zto] A WE-Z S8 2 FE-she 7| % g o

EGFE 4 B wad Algd x3tssvl, 8295
e 23}, g (hair follicles)d 4%, < dA
22, Aol{tooth)9] & (eruption), 3 A%, F(gut)=
ZHliver)®l A%, A7de] ¥l #Agch(Fisherst
Lakshmanan, 1990: Paul 5, 1989).

uA 27] EGF T Q7€ 49 2o did &
o} At Hulo] i@ dAED P AUt
(Carpenter$} Cohen, 1990). 3HZdle B& 58 4
o)A EGF A&7}t ok A9 A/ Z33&
woZ3 2AcH(Brown 5. 1986: Schultz 5, 1991).
Aol E EGF7L 35349 49 A& A7
I (Brown %, 1989), T4 AAel ARE FAAHE
BtHBrown . 1991).

EGFe 49AXe] 2d7 o5& ASHLEAN,
Fibronectin(M| £9] 223} o]%& =o4F) 7% 22 oy
Ao YL PR R Z7MA A AR/E FAYH
(Nishida 5, 1984). EGFe 27} 22 A 2207]17
whil o] g mRNA $4& FEA7)R = 3t s
ghe, 337 ARG S B8 AARHd Y g2 7
o] A/ RALE S/ b ArEes o e
Salalo] JatslE RHoltH(Bennetts} Schultz, 1993).

28X 5o AHE & 9 8717] F 3R glelAE Al
Zto] Adel wat a1 FaMe] ZxsHAA R Ut
19603t o] A7R & oJaHtolol A Fo|AE o] &3A|
okgta, ojggog AN AR A& 197585
Qon, ol n]ZoXe Y7802 Ho|HE o]§4}7]

=

=
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Ao, #4 98 yelelde 1 ¥ 2, 3d F 4
ggog JdAddE AAIATFCFEE, 1991
Galletti, 1997: Tong 5, 2000).

@l o] A (LASER) @ Light Amplification by
Stimulated Emission of Radiation(fx %ol 2|3
ZZ49 P9 Alojn], (g g HolAZ Apdd AL
H o)X #olA (Infrared LASER)S} dE-l2 o)A
(He-Ne LASER), Asga LASER, Rubin LASER,
GaAlAs(Gallium aluminum arsenide) ¥Fe%] tho] 2.
= go]A], CO2 delA, ol2a ol Fol AUt (ZE
4, 1991).

FAAAFoll HolA & AHEEA 8 -2 Mester 5ol
197120 HolA & A3l A AL ARE
2% -2 AL Bl WRlozA AFEHAR
1 o) F FolAs} AR { HE] o] DNASH et
2 vk 3% F71, ATPase 59 £4 84 33,
Sotzz @4 22, AXEI ¢ Az} 2, 3
A, 7% 3 59 954 st A ¢+ 4
don, oj#3t AR P4 fFol de] AHSEA =HA
th(£d97 o|A¥, 1997 A& F, 1994:
Rochkind &, 1988).

old] & ATl ME dolA Hgo] AdAlFel v
FgS goly] &l AR A7 E 7 e d
A % 3h1Q) EGFe 23S dagte 2, g dig
dolA el H g 2o e A3} FAE A&
22 gt

[+3 ]
o =

I. 4

1. dEs=

AYPZEL BF 7~85F, AF 250-300g8] A&
$4) Sprague-DawleyZl 8F & o] 8315 on], vl
HE 43 njg] sgatAY gie] £45 s F
£ A AYAA dE7e T F 88
oA g AL Foz 1938F, 2UA 4T, 393
£, 493847 T vivez A dxze v
2L 3 8L go|AE e §e ToE
alon, A FH g Z37] AT 3¢FeE 3
% 47d BT 2nkR)E pAEes 100 A
7} o1&t 4 38, Alse A4EEEE)E

A A
TS T
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AR (AR FA AN E FAFOZ FHAA.
HE A Abe gu A8 AR 3AH290%
430%180m)E o3z, Zt AT 2~3ul2y ¥
o] Tt AlgAlY) =9 & A9 HHd 23+
2°Cs} 50+2%8 FANAR, BF71% ¢F7Ie 42
127178 0.2 H8-3l]ict.

2. AlYH

1) A8A AA

A3 AGN(1:18]8)& 87 572U 74(0.6m)
ated ulHE A7 ¥, 935 SREIE AU 9
712 719 (surgical scissors) & o] 83l ARd 935
szu90] HE 712, A2 2 12m3 A7isiiT
2L oalr] g xS AN ¥ 2uE i
2 2531 AFFL dolARAE AN F 452
akict.

2) FolA A&

o] A o] &3 oA AdA HolA (low-
energy laser)9] & ZF#9) GaAlAs ¥z tholoc=
o)A oln], A|EHL LASER BIOSTIMULATION
(HANIL M.E CO., LTD)elt}. F34= 1000Hz, #
A2 830nm, ZAEE 10mW, 13] A8AIZEE 108, A
234 19 132 Fslo 447 glojAE AR

A8 o] 27 oA ZA 3 FA] AARF(0.9%
Nac)E HA A3 =23 AxnF (8%
paraformaldehyde, pH 7.2-7.4)% 3191 5% 85
B9 MR A3 sl A zAsPAE Al FAD
¢t 313 (8% paraformaldehyde)3tlon, 22
2(25% sucrose)oll 7% WAEDIAL. AT
& golA Tk 3R] gtz Aok AdAHEE A
A&t et

3) 2 HH AlF

233& 29 ¥ A8z gAY e
(dehydration)®4 & A3 thg, A% (cleaning) #% &
Ad¥A (Xylene) & F3to] HAl3tAn, detd ¥of
(paraffinembedding) & stsith. o|Z2A Azd =34
HL v HH7] (microtome, BRIGHT 5040)& ©]%
sta] 15mE A EStol=E Aztaien, Az
o 24X 30& AZA A



4) Az s}shy

¥z 4HE gy $4(hydration) ®3 &
AR g4 3x FF49 0.01M PB(phosphate
buffer)oll Ztz} 10% 33] A& &Act. zelx, 1%
% (mouse) EGF(ZM & 100% Anti-EGF, sigma)
& A2 2447 A8 0.01M PBell 10% 33 4
ME AAFa, 22 34 (goat anti-mouse IgG, 1:25
sigma)& A& 90% Az sgict. A 0.0IM PBE
10% 33] #M& HdA|8lx 342 streptavidine©l] 42
308z Adslith. 2 % 0.01M PBE 10% 33] 4l
£ AA)sl: ABC(avidine-biotin peroxidase
complex)E A-2dA 3083t s, ol1&8A A&
g 22 & t}A] 0.01M PB 10% 33 A& 3to 47
¥ DAB(3 5 -diaminobenzidine) ol 10%3t H2l3}%]
o v , o ¥ Wasserstoffperoxid 30%
H202(Perhydrol) & 0.03% (6044/200ml) 2. A2]8l
t}. o 0.01M PB$} 32 H R4l 22t 10+ 338
A8 1L, cresyl violet acetateE ©|-&% =g
(counterstaining) & 208, €< (dehydration)#
A3} vpz|gte 2 PMM(perment ounting media)<
0|83} cover glassZ #¢8= mounting B3 & 4
Alstgct,

5) Ai}A e

AR, e T 39 92T ¥ 87T
BgE9e) AvlzAdA 2¥8E EGFY 23 e
e 5 +++, B2 ++, BE +, gl& 02 k)
et

EA, 34T F 19, 29, 39, 4% ¥ 49
ZA oA W E EGFY HE & if 28 +++,

Table [ . Changes of EGF expression after wound

5 ++, EF +, 815 02 JehiUd.

I.z =
(RECESEETT RS

1) 4 39 ¥ EGFe] #{ vjx

SAZ FuzFE 7] AAR 3ETIAA oA
ZANET I ZARES vlwdle] RS of oA RARE
9] vjet3a} Rlgle] A g ASMEAM EGFY] B
g W zz et g}, o A S 7t
A% AJold| 5 2] EGF W92 sjeht-g-o] s
Atk 2 v ZALE A & e} AAE o= 4
Z3} Eyjol 2w AAE e o}zl EGF WY =253}
uhgo] AR UHTable [, Fig. L ab, Fig.1a,b).

2) A4rE 3 Ao A7t EGFe] i wist

19 ZFole 2% 94X EGFY #2323}
gukgo] BA=A R HegAos dAF HIHE
TSR E3tn Qle dUE Bolx, 2d FHHe 2
o] ARt AegtA oz FuzFE PAselrt
e AYARE Holnj, EGFY dgz2sshitex o
Al 19 F9} v)ssA BREUL, FolA =4 39 F
SAg Ao 24 2 FAsln IS BYn By A
ZARS 9} AN RE GG ECGFY dY =z}
yhg-o] {AFAT. ol2F ATz Fio] Yol &)
Bl Ho|X 8 AR -, EGF7E 233tde AS ¢
AT 1Y, 29, 49 Frrh= 39 ¥ S Be
EGF2] 23-& & 4= 3litk(Table [, Fig.la,b.c.d)

Control Experimental
3 days 1 day 2 days 3 days 4 days
EGF + ++ ++ 4 4+

expression

*Control : Group of wound which is not with Laser irradiation
*Experimental : Group of wound which is with Laser irradiation

V.o &

Hie 98 A g R5AH AANel7] &

ojd 577} S o Man A9 os Brgolxiopgt
@ch(Paul, 1997). o1& &7l glo} 4243
% EGFe 39AX % 34§ 7Ixa dereg o
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2 AAQAET ol He, A4S e AR A9
Ho 2 #io] 7153tk (Bennetts} Schultz, 1993).

EGFE 53719] oln|x=ilog 7% 6kDad] W2
o] (Hong &, 2001), &}tX (submaxillary gland),
Y M (lacrimal gland), 4% (kidney), &34
(thyroid gland), % (pancreas)s BE Z3 22 2E
HH)5]o}A 8] (Imanishi 5, 2000), 4%, FFAZ,
AREAE, AAE, WAAEEY 27 352 2F
e tht 79 AEE o8 F4€H(Bennett st
Schultz, 1993) EGFE 3@ 3El= AAAAEL
AR M E(quiescent cell)®) A&HA AL E A5
3t Y o wdEHA. FE = A BF
Aol 829 292 cofactors), 9 UAAHnutrients) <t
£ tiar} o8 dAte dAty e dasAd, AEE
& AR E Rech aela GIFAAte 43AAE
FAREG el F ol AR, A te] HAM L] F
ARG S A 4 slch(Bennett®t Schultz, 1993).
ol & AR 8719 A3 FEAE FA3) Al
713 o]A & A zAdds o] B fAA Hd S 2Hsn
ohx]uto 2 g g §HdEkA |t

Fukasawa 5(1989)& Uxle] Zutolu} Hute] %
4 ¥ EGFe 7oA 71 B2 48 S Biickxn 31y
i, Fukasawa 5(1987)2 ¢ ¥ 24, 74, 109 ¥
Brh= 59 FolA EGF7} 78 folshA B g dctn
stgich el # AddMe 19 F5E AAM3] Ft
3to] 39 o 74 B EHS EUvh EGFE 443
Eo] 27124 dZ7]0] Bel FelH= Bdoln 4
g3l A¥xe AT 2 35719 Al7lel] Aolzt A
RAA 2= opA el U AAF | 3 E-go] AAR
the w31, £F dolA9 zAPL B3 A7l ¢33
Ao g 3e ¢ Y& Aolth

Adnt o g Aylo] 48 Feld axde 937zt
FU¢ EGF7} ®o] 2olgle AE #dd + 9z, 9o
2 AANA AAdEe EGFE vlgsle] A %-9d
FoA3IAE o &l v ol AL BEY &
ek 2y, @4 ddoMe A Well e EGF %
& fE - 2R AR Bode, 3 Fo3y
A& BAE gEste 97 g9 (Wang 5, 1996:
Brown . 1986: Nanney, 1990). 1 FoAM =
Wingren 5(1992)°] Alggt A A§zA e A=A
W R4 B3 A= £ 493 EGFY 7158 U
A3 v£EA JeldA T, Wingren $(1992)9] 4
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& RN EGFE Fo3in £ 48 #HolAE
ol-g3led A W YL FAAZhe HAM F 4
o] 9jollA AFg ge] FL o7l & & A& Aot
283 Brown $(1991)°] 24 & EGF F1713te o
2 A fradel B¢ d7dMe F9 19 ¥ 25-
50%9 AFEAE AFUR, 1.59 FhME 75-
100%9] A4aaE B, 2 dgedre 3d ¥
V4 £ 298 B o]AL EGFE A A 7
oJahe A oA E ol 43le] DHAIE AFH & 3
o7} gl&-& Hole A7l dth

olzl gt AddnEe 8% /dS AAlgt 34,
A9l 3882 AR o]Fo|A & o] ot} F,
ZPEAQ AA AR 217 842 HEl= Jge i
A3 FFEo] old £= gltke Aot E4, olgd &
FolA A3 A FAL d=FEG 20-30% o w
2o}, e A9 3, AR Al olud Frtel 4443
Za4e 283 FAFH g2 & A B5 &
30% F=9 49 QY& FUld YFHeR AP E
71 4 9lth(Bennett® Schultz, 1993). zzelv} ek
¥ EGFe vj$ m7le|B2 UWiQlEe] o] &slridl=
e AAA fdg =2 ¢ Aok B¢ Y FoA EGF
£ oA Ua 33l 598 de Az dFlde F
8% & AT, 7o ot A8A AFoE AA W
o] A= uhale] Axz go] YA g
Ut o]Ro] e} o]2& Zofrt. 23 efneA o]
Ao A& 22y JAAAY] L 1o §EF 7]
& old 9&E Y3k Agstct slck(Kameya
5. 1995 Kami 5, 1985).

dolNel A8d FIe L2NA AA&E= F/HE
¥4 %, 1996: Midamba®} Haanaes, 1993:
Randjelovic® Vukic, 2000), #%43#(Basford,
1986: Kameya %, 1995: Lee ¥, 1993), %93}
(Basford, 1986: Arendt-Nielsen®} Bjerring, 1988:
Zarlovicacute &, 1989: Hansson, 1989; Mezawa
5. 1988: Kawakami &, 1989), ¥4&e] 37}
(Ohshiro$} Calderhead, 1988), Hfr=AXE F4(F
Q197 o|A¥, 1997; Skobelkin ¥, 1990: Karu,
1991), A= 79 diyAxe F4(Karu, 1991:
Shiroto &, 1989), ¥}e|g]o} F4] Ale(Yanagawa ¥,
1989), AZAXE(HAE, 1990), BHAZEG9]
] - (Shawn, 1998: Athanasiou %, 1995:
Vangsness €, 995) 5 @714 B A7 A2

=2

yle o o

A
o= T

A=

o



sl A) 1 3}

GaAlAs ¥tEA toles gojAe] A f S
A, Farouk®} Xing(1996)& @olA AW F3AH#
3Ege BE 109904 129 Atelel 90%0°1/doli &
2487 vl He 393 49 FE BE 40%9 3=
&2 By sy ¥ AR degty L7
A 347 49 F o 40%9 ABEF sl =
A 8tA AAdME 393 49 F 90%°l49] 3E-ES
B 5 AUt F, AR e ofy A3l
o)X= RaA T, AHzF] Lo pRe FAELS 1
o] gt 3E-8-& Holm gisicth

glolAe] AAA# Ao P A7E ol PR
2 gle}, e, AR AR 2dse B2 93
Halo] old AAARE FES: EGFst 22 A7
o] 3 & A zAgety wyos il =22 uE
t}, B A8 A e #lo]A] A EGF 23S £304]
7S B3 olgA F7He EGF7 F3HdE 71
ARG S Falo] ARl Be Fo HREAE
Z7W 719 2 23, o B2 Fehlo] AAEA 4
A5 AL FR8h= Ao APEr

2ax g g9 3, A7 - FAANEY 4FA delA
Aage 2 A2YWA7E g A o] L)AL,
glolA o] AeR BAE olaigitid Bt Be E8AE
A 99 A5 & A& AHeleh. A 9lA o]
Ae Fie Agatn e B EYXNEAREC]
a8 @ e Boldlq oA E o] gt 4K &%
2 utal A7 =g go] At 2, 1 A 24
o] Feetd WsE HE Fo] gREoUct. ol ¥
AR Aol A &Y oA S 2ASH PR Fro] &
A E7F E 4 € EGFe 23S #ageas 293
2 99 Z HolA7t Agol AHst &S Ao
3 Z3ksict.

AR ol Ui AR 92 EGFs T 80] o
# Be AAAA} 3 43t olFel oA ol
o] whelAl AAelal B gt ope), A2 44AAe] AN
4 H)7] 93 o A7t B asicy AtgErt

vl o
B

(D& d)

%% LASER #g B8 n% g§E X8
2], 3(1), 211-220, 1991.
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A48, A4, A4 1 AVIAFo] AAA R vl
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A48, AN : A= golA 2A 97 st AR
o] A Aol BFE A7, P A FHE A,
6(2), 119-129, 2000.
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Legends for Figures

Fig. I a,b Immunoreactivity(arrow) with the EGF in epidermis at 3 day after wound which is not laser

irradiation(each X 40 ; bar = 200im, X 100; bar = 100um)
Fig. [ a,b Immunoreactivity(arrow) with the EGF in epidermis at 3 day after wound which is laser

irradiation(each X 40 ; bar = 200im, X 100 ; bar = 100m )
Fig. I a Immunoreactivity(arrow) with the EGF in epidermis at 1day after wound which is laser

irradiation( X 40 ; bar = 200m)
Fig. [ b Immunoreactivity(arrow) with the EGF in epidermis at 2days after wound which is laser

irradiation( X 40 ; bar = 200m)
Fig. I ¢ Immunoreactivity(arrow) with the EGF in epidermis at 3days after wound which is laser

irradiation( X 40 ; bar = 200im)
Fig. [ d Immunoreactivity(arrow) with the EGF in epidermis at 4days after wound which is laser

irradiation( X 40 ; bar = 200m)
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