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Immunohistochemical analysis of the effect of low power GaAlAs laser
treatment on the expression of proliferating cell nuclear antigen
(PCNA) in full-thickness excisional wound of rat skin
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-ABSTRACT-

We evaluated the effect of low power GaAsAl laser on re-epithelization in full-thickness excisional wound of
rat skin, Two full-thickness excisions were made on the back of the experimental animals. Low power laser
applications with 10mW intensity were treated experimental animals twice a day for 7 days. On the seventh
postoperative day the quantitative analysis of re-epithelization was performed using immunohistochemical
staining for proliferating cell nuclear antigen (PCNA),

The majprity of PCNA immunoreactive cells was observed at epithelial cells in the margin of full thickness
excisional wound. The low power laser treatments significantly increased the number of PCNA immunoreactive
cell as compared to that of non treated animal group (p{001). The shape of PCNA immunoreactive cell
appeared as small dark, round to ovoid structures, Most PCNA immunoreactive cells exhibited a high intensity
of staining that contrasted sharply with the surrounding background.

In conclusion, these findings suggest that GaAlAs laser treatments effectively enhance the epithelial wound
healing by the stimulating cell proliferation. Furthermore, the majority of cell proliferation occurred in the
margin of full thickness excisional wound.

Key words: GaAlAs laser; Wound healing, proliferating cell nuclear antigen, proliferating cell
nuclear antigen (PCNA)immunohistochemistry, Image analysis.
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I.A &

He-Ne #o|A ¢t 242 AEE oA A dA
oM 4 R Y B4 AR (Kana et al, 1981
Kitchen and Partridge, 1991; Bisht et al, 1994)&
3 AgHL gow, dew FRY AYAR
(Kovacs and Tisza, 1981) B g2 2 ¢l Bz
oAl (Baxter, 1994)& M E AMSET FEAE
o] g dolAe zAte e} tF AN A
29 oA XA el AfHE AN 2
A AYE FVMHLEN gdo] gig A
Aol St AR wEA 9y (Surinchak
et al, 1983),

oHdE A AfFe A4H, 5, SolxAIEA
2 wed ¥4 5 Tdele 249 ARE 53
o] o]F0]At}h (Peacock and Winkle, 1976: Buckely
et al, 2000: Hasan et al, 2000). 3] &% W39
Hhe A3 FFHolgke M2 UE 54L 7}
Ae Aold A 714 s FAd $x9: &
Beg ¢EA Jdod, ofE ofE FAY AH

F:9 BEAF gojA AAmA yw\...Eu}O
ﬁé"a}..‘: n}og.‘:_ zL)\} z]Tro]] 3l 3 Q—
37l Bt & @loh (Cass et al, 1997: Estes et al,
1994; Manxi et al, 1999; Bemadete et al, 1998).,
AR A o] ZHadEd s HE & A B AR g
AE7} fAF £E38] 714 AEE gA8 F1,
AE 71 AEE AF AERE g3 ol56iA
th o] NANEE df4 28S ua A
HoMRH At FAHAFE olFdin A o
A olEd JIANES NZ A FE o]
HWEI w39 FATE o) @ WA FARY S
A&t BT I8 S/ EN Aeg
7} o] %024 ¥t} Proliferating cell nuclear antigen
(PCNA)E £¥352 *11&.4 oA = o
WAEA Fuist 9§ fot2d FAo) g N EEA
AL2-5lo] itk (Benrath et al, 1995, Hall et al,
1990: Frank et al, 1992).
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£ dgo e 250-300g8! Sprague Dawleyd 47
WA (do]Q AFX)E AMESAT HAE i
F fEH2 2 @79 HsE HAgsgoy, 4
A3 FEY HHE AHstd 949 4¥e A
HWAHE AAEY, ol HiEeE AL HdEFES
st Ago] AMSEgt FEAS 2E2415C
2 zA-500 WehE A7 F712 AF 22
C} T8 AR 2 AREA HAER 9L

T AFFTES 171 AFFA4 A3
élfM AE-8H ot

2. #le]A A5y

GaAlAs type 9] endolaser 476 @ o)A FA] (Hd)
9% 780nm, Asah Medico. Denmark)E AH-31G 2
o, Hd 10mW(6)/10min)¥ ZEZ HoJAES XA}
stdct. oA A=A FUCHAE JHEA S
T HEEES ZH2HOE AFAY IHE(Ugo
Basile) & A3t A om, AR 1247
AR o9y 23] 1087 A A

ﬂ;am

3. 4524 84 349 3
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48 23 ‘:H ZoX 8% chloral hydrate(OS
m/100 g) & 87 FAEY niHs § WA 5
o A= "S AASNGY Ay F F E‘ﬂl"“
47 2md A7|Z 9% AEH ¥ 45d 7HE
AHestel 239 9 A¥ F& AAG S AEPA

Suaalc
4. A9+

34 AARY Y HE FAAFe) dEE A4y
3ot w50 PR FFE B oA HA
Z (n=10)22F B 24 ALE FolA 2A]
o HdZAE 10mWe ZEZ 49 28 Z 1087
el HolAE TA A 3 UXFoEE
ol ZA} FolA AAE RAF ol = AHslH
golA ZAIE AGF F AA YZZ (n=10)22
o] 49-E AAsgch

274 83194

PCNAY ti# sz 3shileg
ZZHHEE xylene € o|§3te HeAUS AAT
100, 90, 80, 70% ¥IIH FHTE 1087 &5 Al
7l & HEAHOF phosphated buffered solution
(PBS) 2.2 A&t s #43 PBSHEE w1}
A 2L 3% HAeFL 027 SN G
PBSE 1084 33 AH3ct =3 vy 4L
qAE7] St 23 AU AN 10% EFY
s Mg INZES Asdd 9A 34
(PCNA,1:100; Dako)9}H 2l 4°CollA 12417} o}4
WS fFEstglen, v ¥ PBSZI0R4 33 A
Haaoh 23 Ao tig Az biotino] A B
anti- mouse Ig G (1:200, Vector) & o] &8¢ o 3
Z gAe) g v 23 dA 9 o)y A{S
3l+= avidin-biotin-peroxidase complex (ABC kit;
Vector) & A3t zbzh wbo-& fEsigon, we
of B¢ 24E AAAZE AP F, 005%

5.PCNA®

fr=dt7] A3l

diaminobenzidine tetrahydro-chloride(DARB)-0.03%
H2022 BAAZ T S Ao A" 22 PBS
2 AFggod, 70, 80, 90, 10% %FE Z xylene
& ol43d @48 F Permount (Fisher)E %13}
At

% %415}71 A3t B5Hd
v 33 ¥BHn|7 (Zeiss Axioscope, Germany)S
o &8t A 73711‘3: 17" Alokatel Al cooled
CCD camera {Micromax Kodak 1317, Princeton
instrument,USA}E o] &3ld] 10008&¢ 948 53
83, #4 ¥4 A3 (Image Analysis System,
Metamorph,USA) & o]-&-3te] B4 DA (Gray level)
o Hazkel 0% o149 ZF=oA PCNAd ths)
%4 "AgutEE vellle AR £8 s

PCNA®| th§ A%

9. A%H Az

Metamphe} Optimaso] 93 2528 49 %k
ol &3l A Yo, AR S
il—‘:— HUF EFBAZ BASNAG EAHSE %94*3
& paired t-testZ ZA3Y 9 £EE 5% M
o Ttk

m2 %
1. PCNAS 3 22137 4

JPLAM R vie} o] PCNAS tigh 44
HAuhe-g UepllE Al E(amows)E FHA 27
(Aol A BFEE Aol vig] ASH Ho|AE XA}
& AEZ(B)AA Beige 2 ® ¢4 Axd
F7t BA3) Friso] AFHUT ol d PCNAY
g A B AEE gREE B FAEY A
Auig 714 AESE S0 FEHYoH, WY
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A& THA © GaAlas A2 FojA AFo| FHY HR %i%— & HA g A{A
proliferating cell nuclear antigen(PCNA) 8o t@ AQHAzAFEA ¥4

AL g3 etdd e FeE AEdol £A8  Each data represented as mean+SEM.

Aoz FFHAUD Fo|AE AT APFolA  ** P01 Compared with Non-treat.

T UYL FAZZ M A3 Frtste HF

€ Hgov, FAA gxFdA #2EHE U4 2. PCNA A A|x¢] 4245l gt
uls] #A3] SrtEo] AFHAG o ALELA

PCNAS] tial @4 WIS Jeplis AxY
FE= A2y YoAE AAT AFFAA FAA
zzo vste FAA A FriEe] FFZHUT
(312 139 .2 pK001). AFY #Ho|A XA
A ZXRE PCNAY W ¥4 By uh3-& vl
L ¥ FE= 4538+£213M8 FAHA Y279
38814203709 vl 2 W HA3 FIte AR #
23U (£ 1, p{001).

500 "k

Positive cell numbers

I92) PCNA A A X9 F23sle] dig g4

Y vl

JED(A)AZE oA F AAL PCNAS A2,
(B)AZY #olA A PCNA FAAH.

FAA e AR AGE FAA7Ed AR
Fejats 2olole A4 o] Tl Y A
oS AAATE FARIL FANIE B

oz

°3~

® 1L AAZH 7 AAZ 9 PCNA 4 ¢

oo Tt WA g, Aol A% AR (TGF)-a So| WA

pe—— 4?;6;:;0;: 9tk (Coffey et al,1987: Nanney et al, 1984:

T e IEE Reinwald and Green, 1977). ¥ gt olUa} o] %3
Non-treat 3881+293

R A0l 2}, Platelet-Derived Growth Factor (PDGF)
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2 Mol A% AR (TGF)-p 7ol 34 FHAAX
of J3 ZulHE o7 A AR ARE] Aol
NEY 43 A3l 4 Fo F 5
dosn FAAF7} FAHE A2 A 9
t} (Cass et al, 1997; Estes et al, 1994; Schmitt et
al, 1994; Gabbiani, 1996).

A YA A2Y doAE 53, APAR
T4 L WA P AR 9T ¥39 B4 2

AA E5E 98 ol&HI Ut (Baxter, 1994:
Kitchen and Partridge, 1991: Kovacs and Tisza,
1981). 53] He-Ne HoJHE o|&d FTEAFNA
A&Y HolA Y A= FdY ARERE S/

7l A2z ¢8A 3o (Kana et al, 1981: Bisht
et al, 1994). ¥ 9 of} FAtol tid FolAg =
Al el AvHe FRAAN 2F2HT Y
F7HA sdell & AP0l Frtete Ao
H A gk (Surinchak et al, 1983). ol2j§ 4P H
HEgog 2 AYPdie gA AEHd A
o 8¢ 2Ystel 4YH A, 0mW A=A A
&9 A1 A}f& AF ABAE By 9e

#sgom, 53 z3
ow A4 % Aoz
o],zz]_,] A]Ag&x]O 5_5]- 9
F7HER e, Ay A4¥F
o] Aol F7HEE AFE T Yo oo ¥
AF=EE 2349 XS 7 A}

A2y #HolA7t e PIARFEF BAE
71AE W37 A8 g Axugries oL
YN ARoHAEY 8437 ¥ 29D FAel
HIE21} (Atabey et al, 1995; Conlan et al,
1996: Lyons et al, 1987), AA HAYFEL o] &3

*VXI FRA o5 AHFoIHMESY {FAEE ¥

Zo] Pejats 2 Afob A E(myofibroblast) 9]
%‘*4 Bistol] A% A7 vl AAolh

dgro e AR FAFYHS FF Y o
2 7 U AETH ARAANE 49 pA7 ¢
HA YA IF PCNAE AE F7] F ARG

o rly sz mlo
-l _QL
mlm

’%"‘é°l ’;‘7} }3’_

49 gHe

e

Byle] Z7ksk7) Aztstel S7lol Huizt B2 442
gA M7lo) TA] ZAsE B4 Qlo] MES =
A %8¢ BANE u 22 ARAAE LA 3
. & PCNAE 2959 9 oA 2d=: oY
224 PCNAY Y da@He 55 239 #d
AEY ANE7 Y $ dow SokrFY 4 L 4
W3 AEE WY 4 Jd= £ AR A 9
t} (Benrath et al, 1995; Hall et al, 1990; Frank et
al, 1992). PCNAE ZF4H+= AHd9} Az g4,

B¢ SoA Ho] Z45E Fez ez 34
A7t APl w Zad BYSE PR &

A F R R AR fFA BESA 1A AEE
s F1, 71A Axe A7 AEFE F olF

gozH FrHY, oy FHA FAM ®I 4F
A= AEY A& AFFCEHN ANSE £7
e Aoeg ddA dot (Brown et al, 1991
Murata et al,1989: Wenczak et al 1992). ¥ A g
A PCNAY| & s3] 31513 EAAR0A A
29 golx ZARZOA PCNAd] tjs) FAHAw
& vehli= XY F71 34 AARY AR A
3 AXS} 71A HEZAAN FA4 A Ftste
Aoz #FHoH, AdHE FAhgdAM FE A
F &%/ 943 ZAHE AF Masson's
Trichromeo| A AA4s] 2 Fotxd FA o F7H9
HAE s £ 9 ol EIAAZAAAIL A9
FATS FAANFE ART ol AE9 o]Fd
T #ddts Bye Y8 A34E 32Y F 3
2t (Grant et al,1992).
ARG Qo AT dE Fo8 4T
% gsts Aol AgeFol. ojHd IrEE
Aol AlE(myofibroblast) 8] %] 23 o
7HEI._ Ao 4A Ut} (Cass et al, 1997 Estes
et al, 1994; Manxi et al, 1999; Bernadete et al,
1998). & A€ol M Emyofibroblasts A4 ¥ &9
AFE HE=HE fHde (Schmitt et al, 1994:
Gabbiani, 1996) Af% A ¥= PDGF$ EGF %
TGF-p} 7ol B4 F4 A X 3 EH|He 4
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prolferating cell nuclear antigen(PCNA) B8] 8 AGBAZAHPEY £4

ZF AAEA o3 HF¥FS won (Montesano and
Orci, 1988: Park et al, 2000; Hasan et al, 2000}, A
29 FYolAZA gHAME dFoAEe Z2 o]
EHE Ao ¥4 gl "N oz HE
g #olA ZAM o3t FAAFEHS FHT 9
of A=Y HolNY XAt io Frgo vix e 4
of g #H7p7t W solof & Ao Algdh

V. 3

AAFES o148t AF A& 2A 34E &
Al F AFHLE 10mWY A2E dolAg 4
oz AAFHAL W Jehve AR A4y
gtol oA AT A BAS A Bz se
U FFEANEE o83l AEE S8t

2 dYdHe AE5EY 5o F Y A% 4
A B2 KL 3, 10mWY A2 o)A
79 R F oA 1087 AA A 34
W 3 74 FolA MRt A Adulste] w]x

QS Hret7] 98l proliferating cell nuclear
antigen (PCNA)S] W& W 27 ey 2 o
FENIEE ol 8ste] A 2 AREY

A& HolAE AdHAE AAT LPZIA
PCNA disf 44 WS vehlls AE7 2
B7AARY AQSE A 7 Xi*ﬂg%‘% FHeR
FFEAY PCNAY dia] o4 wouhg-g ehl
T AEE 9394 g AN e "}EM{%LO.
W, FHY 23 A3 FEHo AIHAUY B
gropue} o] § PCNAY sl %A Hguke-&
BlE A9 £ GAENAANE ol &8t HF
A" A, FAHA dzg vsl A& o)A
& AAS 48 2A A3 /AT (p<001).

o] e AN AEY dolA AFL e X
FAYFTANM AE F4& EFHo R A28 A
ABE FAANZoH, =8 N2 Hol AT
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