a4 A¥RF F AZE dolA A}
E94AAe] Bdol v 4

P et Agnes e ata
oA, FAR, W19, A
CERE SRR
A%

The Effects of Low Power Laser for the Expression of Epithelial
Growth Factor in the Burned Skin of the Rats

Lee, Sun-Min, P.T. - Koo, Hyun-Mo, P.T., M.S.
Nam, Ki-Won, P.T., M.S. - Kim, Souk-Boum, P.T.
Major in Physical Therapy, Dept. of Rehabilitation Science, Graduate School, Daegu
University
Kim, Jin-Sang, D.V.M., Ph.D.
Department of Physical Therapy, College of Rehabilitation Science, Daegu University

<Abstract>
This study was performed to investigate the effect of low power laser irradiation on
epidermal growth factor(EGF) expression in the burned skin of the rats. Burns of about
3cm in diameter were created with 75°C water on the back of the rats, and the lesion of
experimental group were irradiated on days 1, 2, and 3 postwounding. Control leasions
were not irradiated.

After burns, low power laser irradiation was applied by using 1000Hz, 830nm
GaAlAs(Gallium-aluminum-arsenide) semiconductor diode laser.

The expression of epidermal growth factor evaluated immunchistochemistry on mouse
anti~EGF.

The results of this study wereas follows

1. In expression of EGF , the lesion of experimental group made EGF to more induce
significantly than control leasions.

2. EGF immunoreactivity in burned skin were increased markedly 3 days after
burns, and increased gradually from 1 day to 2 days in burns which is laser
irradiation

These data suggest that low power laser have wound healing effect in the burned
skin of the rats.



3 T 5F9 Wol 7]AE ok 3t dEAQ Wl 93X ¥: R &) oF
U2l AZHESH oo wE H|Eolg &F wo] 71 AAEY WE, FATF L F
I 1Y HAA W F, 34 F Ul Wsle vl BRsie o= e 945w
st A9yl 4 gh(Rapaport 5, 1964). I ¥¥9 FH 75L& AF, AYA, o
&z, A9zl A4z A &‘}‘]’Oi‘rﬁ BEste 9484, s F dAHez

o &4z Aty 0131{?} 715 €°] AlgA}(Marjana F, 1988). £

BA vede

EHE A< (keratin) FAAe] L@ #H@ ZAAME(keratinocyte) 2] £ QA F
83 982 sted(Ponec MG %, 1997; Usak 5, 2001) , A4 dFoA zZ+A3 Mxo )
AgL Egd 7140 71AF vuwge RAEHA  Qln, ZAAFgAEZe AR

(hemidesmosom)®l €]} &= (A EZ], 2000)
S H 22 BT QA ZAEAMAEY AFEAHQ 5o FXH] FAMES}
g4stgd oz AZFAAEFY Ale]EFIl(cytokine)ES AASIY 7MY FAHLAES
FAsA doh. AAAA, Al EFRIFA ZE AAUY FAHHA AZEL FAAAAES]
d5g 2AFoZN, AR LRSS 2HAY. o]HT FAA LdHY 2HL tgsln Py
AT A3 E0] deUE FRAA g Fasn, 5§53 WA AEv A4 As FAHAA Z
AAEY] 2L AR HEE ASeed JolA F 28 h(Nickoloff$t Turka, 1993).
R AFH#FE F%e AAZE ZYAZFAA(Epidermal growth factor; EGF), 84
2 A2 (Platelet-derived growth factor; PDGF), & d¥ 3 A2 A (Transforming
growth factor; TGF-8), A#FE2AE A= (Fibroblast growth factor; FGF), <1& &%k
417 AH(Insulin-like growth factor; IGF), 33 A #Qlx}(vascular endothelial growth
factor; VEGF) S°] AtH(AER , 2000; Yao &, 1999)
53] E9PAAAEGH)E 19629 Cohenol <J3te] #AHAJEHE, AU 379
disulfide bond& X3 &t™ 53709 ofr| it ZAV|E o] F o A& ZHE =Y F2
2 ¥AF S, ARAE BEAAL] 28 HA FAHNA A vifz9 dkH AE &
Az Hd S F3AANT = AELHE 71 AA 07| = S
ded BYA, EFAAEAA FE&AE HY JIARAAN F2 EL A FNAF
(first suprabasal layer)ElA % ©4 YEld O (Nanney 5, 1990). EHAAJQA7F E94
AR F&A 9 viEZ RAEY Agsd, 849 2719143} (autophosphorylation)
2 g2 FolHQl 7vAle &435 %’vs}c’q AxY SRAg QAP 2N HF
o2 DNARA, Axe F4 9 &3& e 3oz deA dHCarpenter 5, 1979;
Buhrow &, 1982; Clark 5, 1985, Osada %, 1994).
el ARE AT A2 A A2EEC HINA AEH Ie] gEA stew, 29
© AR A 71 BF AT FTFAA HZol AEH e ARf1AE o))
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T8 FEZF o &AXAY XNFE FHIER ) B olYE FF, AR, FFo
A B4, &% HAY AsdE ArgFHo TR F, 1996 $9%F T, 1997;
Rochkind %, 1989; Simunovic %, 2000, Simoes %, 2002). 283
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kAl sl A g QlojA AEESH o ARAHYI AR/ AFE A8LHE AL B
o Y& A Y AFHABE oldstE Aol FLdH.

olof AAEL EFAR FAoA AEHE AZE HolAE IR s Hd H9d HE
3 & AFAAANA BAEFAAY] Hd-g HAgxAH o2 AAFo 2N HolA7 I
H 3de B vAEe &H%E AFHFozH HolAY X8 ZAE viHsA T
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B dAFes= AFo] 200-300 gl AF 7-8F9 A&53 #FH(EA Sprague-Dawley ADE
3o, dudEds Bl A9 AFHE By, oAU R &4E )
Ae Aoz AgAdd 13 £ de 944 AJAES HaxgeAh 4dT 2
Z27FL F 6ToE FEIY AYS IAPsged, 4TS A4S FHd F A58 A
oJAE HET Tor 1Y AL, 2¢ HEL, 3¢ ’i‘]%‘, 5 ez FEIHA
< SARLFE X5§ #HolAE HLHA FS Lor 14T, 2¢¥7, 3‘34_4°§
€ T2 47 2ntgE PAEsd. 23 FE -‘&?401] RIA AE7T T
12 A flol TFIU2, ASAe 25&E 21+1TE, 5t A9 FHA 50
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2. Ay
1) A &9
Y ¥ (Rompun, Ydlo]ldzgoh)d F HAIEIY (Ketamine HCl, 3%
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ZA(HANIL M.E CO., LTD)E °] &3t #o)A ZAA Faees gz 2 4329 F



A F35 1000 Hz, HF &0 m2, 13 ABAE 108, ARYFE 19 192 453
ov, Ex9 4 Q)Y Age 30 mz §Asd 24ze) Yol tate] @0l
2/ E AT

NE2TS S FLE F oA FAIE AAA F FA 4% FHEE LU=
(paraformaldehyde, pH 7.2-74)& AAAFAA 237 AL AN} & FAEH 9f
ZAS Bt F A B¢ 3313 (4% paraformaldehyde, pH 7.2-7.4)% A Algtach 4
AT HolA A F dE2dH TYT 4R E §3t9 =2 FES AFsAH
FuR8E W 2AL g9, AW, gty oo gubdd A" A E AR F, vAEd
7] (microtome, BRIGHT 5040)& ©] &3} 10um F7 o 24 FHE HE T &Zo)|=g A
ZAEIR A

4) AR z2 3589

Azd 22 AU g5 AAE AX A92AITHE AASAT. 7 2HHALS &
gtd g g4 FAHE AIJ F WAA F4E3E A (endogenous peroxidase)E A A 37 9
3t 0.05%<] H:0:7F A7He wlgb2o] 3083 AA1Z 9. ) 0.01M phosphate buffer(PB)
of st 1 229 13 FA(mouse anti-EGF, 1:50, SIGMA)E X g dte] 24A13F F<t
4TCT2 YZFRFs4. o) 23 & 00IM PB2 1084 33 FA4% F Al 23 3 (goat
anti-mouse IgG, 1:25, sigma)E A-2lA 90E3F X 3tgr}t. ) streptavidine & 0.03%
Triton X-100, 0.2% normal goat serum-g A3t A-2o|A 60E7+ ABC(Avidine-Biotin
peroxidase Complex)& H#3tgow 0.001M PBE 1087 33 A4t v 534 200
moll A% DAB(3' 5'-diaminobenzidine)& 5% @A &3 AIA AHAE o] &t o3
g &g 23L& 10833 HstH L, o|F 00IM PBel 10¥7 33 FAs2 FHT 2
2 #Byloz FASYY. vl cresyl violet acetate®} toluidin blueE o]&3l hZFH
(counterstaining)S HAIE F 259 FFo AAE AP #vb) 2SS E9 2342
Foldu| A A #F L FF BEL 959 PMM(perment mounting media)2 ©]-&3}o 7
wEegaz BYsdo

5 Feg3d @ dgzAsey @@

33893 (Olympus Bx 50, Japan)e 5% 3 g4 38du o F2d CCD 7w
2}H(Toshiba, Japan)¢} /A& AFEHE JdZ2AA AZAEE AAdH2H, UE I35
Z 82 +£ Image-proplus ver 4.0 for windows(media cybernetics, USA)S o] &3] &g 2
%3 EA (image analysis)S Al3ste] Fejstd F2E AA A
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3} F o)A 19 HETNM e EGF 28 33
st 2 F dolA 29 HEToNAM EGF 2d Y
8} F dolA 39 HETNAM EGF ¢d ¥4

v, &

g d(scaling burn)& QAo do] 7t oz A& TP, 2 A= Hole 2%, FF
A AL A7 28 ARz 4 AeTo o) A2APAY. dYo] 45 T olsY we
z2 9] &40l B2 glon 4644 50 C AloldiAe AFEY BEH &4do] dojyum 50 T
ool e dud e WMol dojd(AZE F, 1995)

B Ao AgdE 3 e MPAFAEWard F, 1993; Ueda 5, 2001;
;Korompai %, 2002)0] A}&3% 2y Zo] EE RIS 9% wREHE ARg T 75 C

A2FE Aeste FHRzAd 3k A4S FEsA

AZE HolAe HZ EHANE 9o Bol ARHE AEIIZIZAN A& F71
(Ohshiro 5, 1988), 4 =79 A Axze Z2(Karu 5, 1991), A7 A Z2A(Randjelovic
%, 1997, Rockind %, 2001), &S A4 é’ﬂ(Ben—Don % 1999; Shefer %, 2001; Schwartz
5, 2002), AEESE 2 A93l &2 (Rochkind %, 1989, %49 %, 1997), &% #H4
(Simunovic &, 2000; Brosseau %, 2000), ‘&3 2+ (Simunovic &, 2000 : Ozdemir et al,
2001: Simoes T, 2002)9] E#7} Jv A2 HFHIL Yok BT ALE HolAe FF Ol
U &4 293X oy AREg FR3te YA 747 e (Morrone &, 2000),
H 01T olvel 2EASE YelrZ] wEd € 2AS A9 gle Aoz 434 Ao
(Babapour %, 1995). 53] Simoes 5(2002)2 3oz % mF &FE Yo 1047 nmel
neodymium #o|AHE 3YlA 1793 ZAME A3 9 HAFE Y AV|7F Zastd, #Ho]
A7t fFEAe] Afol AFAYE AFSA. 18y, B AFAAE Simoes 5(2002)%
2 HolArt 3 olF o] HRAA FAAA FAAQ 4TS s TIHAFAAAS] &
AEE #AFoZH #HolAY A7 &FHE ASSA

2 dFoA S FEE IR 2AA E-’V‘*ZJ"V}-*] 5 BFEso 2 FEA B
¥ (epithelium)?] Z2jo] o]Folx = AFR gon, FH(sweat ducts), I x| (sebaceous
gland), E“3(hair follicles)¥} = #&o] A& Aoz AEHA=H, °o]= Wenczak 5
(1992)¢] G729 XTI FEI(HER, 200002 QoA AR A Ko 2o

a



ZNAFE7E GAFA dol Jod #HE B FAEES EHY IES FA HAATYL, 2
NARI 43 AAHA XF A T¢ FY] HAF HS ARHA & AH £ =
oAXA ot B3t vk E AFAAE EAAAIAA GdE TAAE 2o FH
7b FA=EL ol -‘&;_}5421"4- T3 TAgAAe] o] AASA AFEE EI-I 9
AARE ¥3 74 (epidermal basement membrane) &.E o] Foj& i, o] & EI A
X9 —‘?"7—‘}3 o3t A st AAUZA Y FES 39, B9 FAYE 2EFOEN FAA

FHANE Boste Aoz A ArHEE7], 2000)

EHGGAA7 GAstEE AR F4 E o] F(migration)9t HlEo] FAMHEE] £
A5 2(Marjana 5, 1998) #%Z 2 E 2 (motogen)Z &&= Aol A X U3l EGF9
S AFolA FlHUr £ AAE FH}E FAHEEEE E A (mitogen) ZAE B35 F
oz olefd YH9 WEEL AAHARF HAAHAA FoTd 9L A drh(Repeshs
Oberpriller, 1980).

EAZZAA} 2R AEFEAY AsAGHEE FHASA A5 o ok (Ullrich <}
Schlessinger 1990; Davis, 1993) E 343 =le] A @Ade] TdL A xute] EdHd &3
st BAARAA FEA A Ro=ZHEEH AP H(Carpenter &, 1979; Buhrow

1982). E9AQAAA EHAAARNA FE&A9 vpgE AR AsiH, &4 &
J 8} (autophosphorylation) 2 El2A1¢] Eo]ZFHQl 71 UAe &A43lEs AHdtd AT
—'1‘ d& AN HFAH R DNATAE 2 Axe 54 2 £3& FU3e AL

a2l # ltH(Carpenter 5, 1979; Buhrow %, 1982; Clark %, Osada %, 1994).
Eﬂ*é"o}?lx}gl FEA A FFae ZAMNEE BAHIANE F AT ©E HIE=E
TGF-q, ampihregulin, HB-EGF, heregulin 5°] ¢# A 9t (Coffey 5, 1987)
22 d3REo] HY &4 AFHAA o} EIAAAAAY] a3E o 71
ZAF e vk ok Sanz F(20000 AEE FAdA FEAHQ 2do] of71d IF9
of AR (10ug/me)et ZHE A3 4 A (keratinocyte growth factor)(3.3 ng/mé), A+
B A E4 %< A (basic fibroblast growth factor)(lug/me)7} EFE FES 3UdA 158 F<
Z+z} 1070 g Agd A7 dizdd v& g9 54 S/t AdHEsE fos A F
7Heg 2ot 53 E934Axe 2 M XA A A (keratinocyte growth factor)7}
Af 2 A X4 < 2H(basic fibroblast growth factor)oll B3] &< FA7F & F71sita
stttk ®£3§ Brown 51912 Aoz =¥ FIAGAAT FAR ol o] £
AMEY FEAE] AEEEdT 3 S APH o2 Q8= A7HEvl(autocrine) 713
T A F9 ARAA & AAJAA BUEHEE ste AU Wle] AR 71A
o2 AABIAT.

Xiao-bing 5(1996) #H %ol Hd IFo FTIFZZAAE HEstd XNEE AT F
Aol A 14 3o FHGAAA g3 FAHs=EE BEY £7]4 E(epidermal stem cel) &
& gFe A JHE dFEAT. A dAFdAE BdH 179 7]7‘1 ZANEZ B
A Fge E7HAEES +F R T4 JesAe] @A A (FEZ, 2000).

T3k Bhora 5(1995)2 Alghe]l my o) wdolA FGF, IGF-1, EGF«] TAEE &34
FE dFsded, oArAY NAALZEH ZAAMEY o] o]FFE HYLo=2H
A AFHAE] A9gE AT FHAAT 18 ¥EF F(199%)2 rhEGFE A$
A& AR T4 EXF A AN, ¥, wYF] A5 € AYHEY F
7t FEYHRSE Ry, E3 1996d Pan 58 AZUAAR For A3 AAHARY

r..‘l N
l‘_h“

o I
ox 4
4T 2
E

8
<
=
=

3 2]

lo J*"‘
E

iy



E ARYE F AR AxFset 2IFAY T YEW S B3 ew, DNAS
DNA MZF71¢ S7] vl &o] F7tgvtn B3ttt o] rhEGF, aFGF, bFGF, bBE ¥
ol oz A FAFS FHARE JMEIANAHE Ae AAHFL U Pan T
1996).

olg FHstd B BIAAZAATL e TFF K & olF Y AF HAANA s
3 ANM AZE= el A7t g9 A+
A% = A AxE] FF
A3 YolAE A AFToA
&8 F Aol Fobgel mErA

a ;'f- dolAE ZAbao
B 4ZAse] 2Ho] o
28 AEE Srtets Aoz vEg

AZE #elA T2 olFe] AFHA vA= ZaFE AT Aste] FHY M)
Hoj 38 sl & FuAdAAe HdE ALE #AAsPE AFe A 59 5 de
=HdRke AR dxT 1Y, 29 39T S #L8 & A= dolAE 14, 29, 3
4 A 4T ez TR JPSAD, 4 TAM 22 29 FAAY LE 2
= o&3 2

1 22 1437 29TdA4e “A9 57, 39 FolAe “2E79 EIAAAAe] 2@
ALE g

2. A¥T 19TAA “BE7, 28TAAM “ES7, 223 3ETANA ‘S 8572 YEde
2N HolAE A gl metd BIAGAAY SEARE FUtste S BYth

AEHNOE AZE dolAE AR 33 AFAAAAM, ZFEJAAE BPAH 2N
AFALS EFA7L AFE FWse Ao g Asdrh
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e, BelE : BANE , RN, 1996
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EA9, °1AF : He-Ne #olA 2A7 wjd AREAE] EA vAE 9%, dEFEA
5337, 9(1), 71-79, 1997
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