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<Abstract>

This study was performed to investigate the effect of low power laser irradiation on
Substance P(SP) 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, 3 and 4 postwounding. Control leasions
were not irradiated.

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

The expression of evaluated Substance P(SP) immunchistochemistry on rabbit anti-SP



The results of this study wereas follows

1. The Substance P was expressed in the lamina I and I of dorsal horn of spinal
cord. In expression of SP , the lesion of control group made SP to more induce
significantly than experimental leasions.

2. SP immunoreactivity in burned leasion of spinal cord were decreased markedly 4
days after burns, and decreased gradually from 1 day to 2 days in burns which is laser
irradiation

These data suggest that low power laser have a pain release effect in the burmed skin
of the rats.
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<Table 1> The changes of Substance P(SP) expression at 1, 2, 3 and 4 days

1day 2days 3days 4days
Expression of Experimental ++ + . + +
SP
Control +H+ ++ + +

<Figure 1> Immunoreactivity with

Substance P antibody at 1 day in lumber
region of control group(x100).
<Figure 2> Immunoreactivity with
Substance P antibody at 2 days in lumber
region of control group(x100).
<Figure 3> Immunoreactivity with
Substance P antibody at 3 days in lumber
region of control group(x100).

<Fng|§‘e2 4>

Immunoreactivity with

Substance P antibody at 4 days in lumber

region of control group(x100).
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<Figure 5> Immunoreactivity with Substance P antibody at 1 day in lumber region of
experimental group(x100).
<Figure 6> Immunoreactivity with Substance P antibody at 2 days in lumber region of
experimental group(x100).
<Figure 7> Immunoreactivity with Substance P antibody at 3 days in lumber region of
experimental group(x100).

<Figure 8> Immunoreactivity with

Substance P antibody at 4 days in lumber

. Fig7 | ' Fig 8

region of experimental group(x100).



v. 2%

€ (scaling burn)& AA ] do] 7lsA oz Qg FAHD T HE9 ok &5 HE
" Az, A7 dE AR d AsXd o AP, dgo] 45 T o3ty wWe
==

2o &3e] M2 glom 4594 50 T Aol e AlXe REA &4o] dojuy 50 C
ojdel e Gl WAel dojde (PP 5, 1995)

& a7l AHeE 3 iy e dYgdFAE(Ward 5, 1993; Ueda %, 2001)0] A&
g go) B2 2YE AT JREHE ARG F 75 C L25E Ay JH'—Z‘—XJ
o AFY &L FEY 3= e HEstig. g G‘JE°1

E4e we 2% oz 2

Folm ok W £ wek EAY % AER ek 3% 4L I AFe] &

AR Agolm, A W 2R MK ST FLE 4% HHoR BRUY
AR SRAT 3T PPo) &Y AROENY WAL I YRz B

vlofol W Ago] Aojum B F 484
WA 72A2 el Hoese] zede
YA Gk Fwe 4o ANEEd =2
FRY dolgle 243 F& 279 Tao|
g7 Ak 15 B4 Fe Al
ARzl BBL Bol AY AAR Aol
QAR 25 Sl Be Tz 2egl
golA et 4Rz AAEA Apolel &
HH7) ARen. oHg 2A5L AdHer - Ll
oA/ E U HE 39 Azto] Adrt) e ~
et e 24¢ ANRSUA Ang do - Lo o
2 WAYE sy olRA A A% FZo) SuErkdsa AL, 2001 $AY, 1998
Atkinson, 1998).

5, A FFe &% 2 AA BT o NEE 99 FARA, A8 59 A
25, I AA, 3E A FR 4R AFR, WABAY, AWGR, FL 27

o AA T BF7IG A FFo] AT Bk ojU, SAES HAHAY w} AojolA
Eolrg T UAAER FEAGE %< =74 @th(Michal A, 1995; Michal
1995).

A= oA HZ EHXNE GIdA "ol AAEHE ARV|VIEN ddeie S}
(Ohshiro 5, 1988), X9 A E2 4 (Karu 5, 1991), AF A4 2 (Randjelovic
%, 1997, Rockind &, 2001), 2544 £2A(Ben-Don %, 1999; Shefer %, 2001; Schwartz
T, 2002), MEEE 92 493 =X (Rochkind %, 1989 499 %, 1997), = 74

=
o

(Simunovic %, 2000; Brosseau %, 2000), A3 Xf(Simunovic %, 2000 : Ozdemir %,
2001: Simoes %, 2002)9 E#H7T YE RoE AFHIL Yo EF ARL HolAE FFo

oEde Y6t donM sRE Fase 4T axt Aauﬂ Morrone %, 2000),
B 01T ojWe =4S YeEUr] b @ 24 79 e Ao® gdA
(Babapour %, 1995).



T HolAE ZAMSA

A-S BT A HoAE FAME AP TNA EHAAGAAS 2ol ¢

2 &4 F Aol 7% magA 2d AEk FUMEE B
ste] AZE ol Xu5d a3g AFH 9 JvHe]dR F, 2002).
3 Simoes $(2002)& 3Ato g Qg IR &R 1047 nme neodymium o] A&
39l 1797 2AMS A A7 WARe] AVt Faste], oAt Rt A&
o afAYE HAFEAL 28y, B AFNAE Simoes F(2002)#= 2 #HolA7t 3t
FoolFe F4 559 Ao HAAQ Substance P 2dH FEE TAFoIH HolA
o 5% AR &HE AFsIh
2 ﬂ:rLC’ﬂ’ﬂ #23 Substance P 29 Heop oA dAAH dAE 2 FFEAARA
e A" BEAZ Gaddum¥} Schild(1934)7F FEHAHAA QoA Aol Edolgtes A
o 7‘0}0}04 Substance P2 B34t} Substance P 49 T2 A3HAAN AFAH
= 1149 opnitoz FAHE AAHEo| =2 HREAA FHE F 4%"’“ AEo =
atol ol A UL F DY FFEGH DRLUDRYZ o) FHHEJAY T o)A,
2001; Harmar$} Keen, 1982). ©]# 3 Substance P& #F3AF ol A ]X}%Oﬂ o8 Ax}
TAA A CHAFY g4 dodd F C AR 29 FHd4 2@ dH(Carlton}
Coggeshall, 2002). FF A9 CHATEHF F2 F474 42 2 2= FFHLAA
A HREHA 93, @A AL UdEhe B4R L o] £E&7]9 FHRle ofg A
ojltt. 74 TAME wEE IS W WA =7 EIt2E FF(prickly pain)e] ol
#oqste FEr71g AR F Ao o] FE&7de AAAFo] hR FAx FEF A
37 HAE F Qldh
Harrison3} Geppetti(2001)¢] @Ftoll 23" Substance P& A3 9 F(neurogenic
inflammation) ™ £Z9 wAA 98¢ svtm A gl T3 Truab(1996)= 2=y
2 Substance P& FY3IH 5 dA=HE oz ?——_}E“V‘] A= tg FIjnrgo] 7t
3ttt B 33l 4g 2, Neugebuaer 5(1994)2 95 & F23 &L Substance P Z&AE H4¢
Y2 FYsty ool RAES Busirh £ A& 5(2003)2 ZEhEdS st

-4

E g8 2898 HLo] 4 F7F U Substance PO HHE HAAA BZ 93 a7
7t 985 Budgo.
ojg|d MPATES T8 W Substance PF HA¥H oz {Fig Ty 93

= @83 o5 Beisht Aow FAsolAn A-LAANS Substance
Pel Hug e BAFORA dolAst HYOR AY FHEFY use] oJuF JF
NAE AE 43T 5 YT RAOE ARET
oo B AFAES HAATE HPOR oAt HoT A% 21 &4 FH B3
of WAL 4P WAL B AT A% e P& ¥ BE AYE AolAS
2 o

'—\'_;_LC’“ w3} Substance P2} 2&Ho} AA3] 2
2 2o 1 zelrt A3 Yelue Roez Hol AT
74 5359 Zxd JFS vAE Rz FFd B 4+ o

V. 28



ARE #olA7t g i o|F9 FAHEFTAA o
wjie] s4E 33 F Substance P(SP)e] ©d AEE #FsAT 2gL I
F ag =dE AT T 1Y, 29, 3¢9 ¥
AE 1Y, 2¥9, 39 ¥ 492 Ay AL oz FEsto APsiAd L, 7
Substance P9l 2d A#f}E v 2o

3
N
¢
1—_0{-
)
i
i)
ol\
QL
N
it/
ok

i

1 27 14 FdAE ‘Ol 587 2977 38 TAAE “BS”, 48 FAAE “BE" &
d AEE BA.

2. AP T 19TNA “EL7, 29F, 39T 2 49F0A “‘BEor YElgozN AZE ¥
o] A ZA}Z Substance P9 3o A3IEHE Aoz vElyt).

T EE ARZE HolA FAbe IR g3 §4%FF HAIAM, Substance P
A

=
=
o @2 AR LEN FEFTS FAAE ALE Algd

A

rie

<

o

>

r g

IR

245 AN, AZAA T 0 ZEPEAYA (54 2897} Substance-P 2dol vlX = &9
of g WYzt A7, UER 53R 15(1); 81-94. 2003.

A g FHE A$E FTAE, AL ZAERA

£Qy o]Ug ¢ QA B Bu| g A Substance P7F ZEA A vX &= gk, ojdkm R
733 A, 39(2); 190-198, 2001.

%249, ol : He-Ne #lolA 2AE vl AFEATY &40 vX & 9%, dIEA
g33] ], 9(1), 71-79, 1997

T3, FA4S, H&], AT - SAAARS A E vXE &3 e eI A),
60(2); 123-128, 2001

FAY 489 3e g AFARE WA, 8L

o], Aol 1 TF, Ae; AXEHAL

old®l, FERE, d7|9 F : AF 9 AR T ARE #HolA FAF EHAFZAAY] @
ol v 9%, HIFEA 58I R 14(3); 2002
vlko

1o3 A9% : SPBAT AdsE FIR BU BE AT,
15(1); 83-95, 2001.

ke, Wl E - AR, A E, 1996

SAA AP 9 A dRE, 2000

Atkinson, Adele BA : Nursing burn wounds on general ward. Nursing Standard, 12(41);
58-67, 1998

Babapour R, Glassberg E, Lask GP : Low-energy laser systems, Clinical in
Dermatology, 13, 87-90, 1995

Ben-Don N, Shefer G, Irintchev A et al : Low-energy laser irradiation affects satellite

rot

TRANT IR,

cell proliferation and differentiation in vitro, Biochimica et Biophysica Acta-Molecular
Cell Research, 1448(3). 372-380, 1999



Cruzz NI, Bayron FE, Suarez AJ ' Accelerated healing of full-thickness burns by the
use of high-voltage pulsed galvanic stimulation in the pig, Ann Plst Surg, 23(1), 49-55,
1989

de Lanerolle NC, LaMotte CC : Ultrastructure of chemically defined neuron systems in
the dorsal horn of the monkey. I. Substance P immunoreactivity, Brain Research, 274(1);
31-49, 1983.

Gaddium JH, Schild HO : Depressor substances in extracts of intestine, Journoal of
Physiology, 83; 1-14, 1934

Harmar A, Keen P ! Synthesis, and central and pheripheral axonal transport of
substance P in a dorsal root ganglion-nerve preparation in vitro, Brain Research, 231;
379-385, 1982

Harrison S, Geppetti P : Substance P, The International Journal of Biochemistry & Celi
Biology, 33; 555-576, 2001

Karu T : Low intensity laser light action upon fibroblasts and lymphocytes, Laser
Therpy, 175-179, 1991.

Michael, A : Burn Pain, The management of procedure-related pain. J Burn Care &
Rehab, 16; 365-371, 1995

Michael, E, Geisser, Hal G, Bingham & Michal E, Robinson : Pain and anxiety during
burn dressing changes: concordance between patient’s and nurse’s ratings and relation
to medication administration and patient pariables. J Burn Care & Rehab, 16(2); 165-171
Melzack R, & Wall PD : Psychology of pain. Inter Anesthesiological Clinics 8; 3-8, 1970
Ohshiro T, Calderhead RG : A practical introduction, Low Level Laser Therphy, 37-41,
1988

Morrone G, Guzzardella GA, Tigani D et al : Biostimulation of human chondrocytes with
Ga-Al-As diode laser : ’'in vitro’ research. Artificial Cells, Blood Substitutes and
Immobilization Biotechnology, 28(2), 193-201, 2000

Ozdemir F, Birtane M, Kokino S : The clinical efficacy of low-power laser therapy on
pain and function in cervical osteoarthritis, Clin Rheumatology, 20(3), 181-184, 2001
Randjelovic V, Vukic D : Laser induced neuronal regeneration, Jour Neurological
Sciences, 150(1), 326, 2000

Rochkind S, Nissan M, Lubart et al : The in vivo-nerve response to direct
low-energy-laser irradiation, Acta Neurochir, 94, 74-77, 1988

Schwartz F, Brodie C, Appel E et al : Effect of helium/neon laser irradiation on neve
growth factor synthesis and secretion in skeletal muscle culture, Jour of Photochemistry
and Photobiology B : Biology, 66(3), 195-200, 2002

Shefer G, Oron U, Irintchev A et al : Skeletal muscle cell activation by low-energy
laser irradiation; a role for the MAPK/ERK pathway, 187(1), 73-80, 2001

Simoes RM, Teixeira DA, Maldonado EP, Rossi Wagner et al : Effects of 1047-nm
neodymium laser radiation on skin wound healing, Journal of Clinical Laser Medicine &
Surgery, 20(1); 37-40, 2002

Simunovic Z, Ivankovich AD, Depolo A : Wound healing of animal and human body



sport and traffic accident injuries using low-level laser therapy treatment; a randomized
clinical study of seventy-four patients with control group, Jour Clin Laser Med Surg,
18(2), 67-73, 2000

Truab RJ : The spinal contribution of substance P to the generation and maintenance of
inflammatory hyperalgesia in the rat. Pain 67(1); 151-161, 1996

Ueda M, Hirose M, Takei N, et al : Foot hyperalgesia after thoracic burn
injury-histochemical, behavioral and pharmacological studies, Acta Histochem, Cytochem.,
34, 441-450, 2001

Ward JM, Martyn JA : Burn injury~induced nicotinic acetycholin receptor changes on
muscle membrane. Muscle Nerve. 16. 348-354. 1993



