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Abstract
COMPARATIVE STUDY OF WOUND HEALING FOLLOWING PARTIAL
GLOSSECTOMY OF RAT TONGUE USING CO2 LASER AND SCALPEL
Jae-Pil Jang, Kyung-Wook Kim, Jae-Hoon Lee, Chang-Jin Kim*
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University
Dept. of Pathology, College of Medicine, Soonchunhyang University*
Object

This study is focused on the comparison between CO: laser and scalpel by examining the overal process of wound healing after par-
tial glossectomy of rats so that the result from the research could be easily applied to actual clinical environment.

Method and Material

In this research, 2mm defect was formed on both lateral borders of the tongue of rats by using CO:2 laser and scalpel respectively.
4rats were sacrified each time on the 1st, 2nd, 4th, 7th, 14th and 21th day according to a general method. After fabricating 5«m paraffin
specimen, H&E staining and MT staining were performed.

Results

Compared to scalpel, wound healing by CO:2 laser leads to a earlier initiation of vascular proliferation and re-epithelization.
Therefore, some influence is exerted on the early stage of wound healing. However, the two methods seem to undergo the similar
healing process.

.M & oA 7} N E o AA LA Y oS & olE Eokell A

A 9 eHA &85 Tk
# o] A (Laser) & Light Amplification by Stimulated Emission go| A7t FAAZR AN ZYE AL e 9] 7o)
of Radiation?] A A& @ £2A “BAle AFEd] <& Al olulQlF-Fejabel 718t FAR e AT A ARl 9] A3
Mo) ZE okt Folth %, o]7)4hvl (Bxcited sate) o] U4 WHE FAAUh Lenz SEITIPO) TS5 ool
w2 351A) AL0 2 Argond o] A S A}&ate] B]AoFE T (Nasoantral win-

b 2AE RN AT} Aol % e WE
ogx I =X L ZEF dHlog AxAo] 7}

=z 5 & 714 2, 3t dow)E &AsHH L, 15 Pecaros}t Garehime(1983)9o] —-7etok
A9 AL A Qo S 4EE UAS @ 5 9t el JAAAe] O ol Al BT o) Hel thafe] =3
£790] T, Fol AL 19163 SO ofelrebelo] ols) o]  ivk. 1980t Zuko] 944 Fishers} Frame 599] <] CO;
2407 dArHglon, 4440 2= 1960 252 2 Maiman oA E AbEstel A B AGDAA FIHAE AFT B
of o) FHAZAE S AR o] &3k g o] A7} = ATt e 7t FRHATH FAFG ] A A FA] CO: gl o] A AL
2 o) 2] 0|9 Thopat BATAL o] 43 WS ERe d o oWS WA thas PUASh $5F AYaI, NEA §
T AR R, AP AEYY HAash & § TH R F5HAA,
P S5 UUA, WEZY D FNFEY AYF FAT0] o)
330-716, =X Y& ] Q1= 271 5] TF %) T}469 o)A Z7lAZ AW A0 AA = A
E};,‘EHZE,LE’;]J#EH@?’-%L%Lg}%ﬂ]ﬂilﬂg of 3l g ok --COZ gojA e AR A a?ﬂ = AN
Kyung-Wook Kim AR g Ade 72 AME F lom, B A9 #o]
Dept. of OMFS, College of Dentistry, Dankook University A ake) < (Laser peeling technique)S A3 &17] <18 AH&E 4= <)
San 7-1, Sinbu-Dong, Chonan-si, Chungnam, 330-716, Korea 10) 2 ol Qs e A AW o BEX
Tel :82-41-550-1993  Fax : 82-41-551-8988 . _COZ Ho| A5 o] &3 T2 FEHEHOE A AWA
E-mail:kkwoms@anseo.dankook.ac.kr (Ablation mode)o] A=Hl, o] WA ol A 22 T3] 7]shH T}



CH8JA]: Vol. 26, No. 5, 2000

TAAZAY LY FEAl, FEAFH A 1o CO. golAE
o] &3 Ao thE 71FE ol 8T A= H AolH =
B 5ol B4 stk Fisher 519832 #7342
AA sk gl It &k HiEl CO: Ho| A& o] &-e B4
A Asursol AL, FFTFEe] AA dojuht A 29
AL 938 =gtk B 739, Luomanen (1987)*122 CO.
glol Ao og FoME AdFET o] AA YErd
U g5k

< A ey, ZAE RS A Auk 5
g7 UebgS B8k th Basu 5(1988)9-2 CO.

HEA A AAEA it i) Hs) A
ot & F9 FEolv ¥, e Sl A4
234 12, Luomanen 5(1994)92- CO;, & o] A
£ o] &% Aol AgTster A o) WEL, FdTE0]
2t 3 341t} Eviard 5(1996)9& CO, o] A S o] &3+ Ao
A ZgTE] e s vlsl g AA deofdthal sk
t}

o
fu
i o
RN
fu)
fd
19

o

~ om=

HHE oA S o] thFH I 3Tk ool & Aol A= CO: o] A 9t
At FE g ol date] FAH PSS AFAR A 717S
St m R4 #F2 Foto] v AT ofdfsted, o] 5 U el
o9

SIKS)

APFEEE AT 009 919 WA 24wt E ) Fo 2 3
o FEiE 159 29 AALe T, A gl AH-E CO: o)
A (LUXAR Corporation, LX-20SP, USA)¢] AeiR =X ol & o
FHHAREE A 8351907, 28 dwattZ 74 5ho] v 52
02 e ATk WA A A 2
Ketara(Ketamin HCL)>} Rompun(Xylazine)& AH-31513, A& Al
gl o] Aol th3t o B3 93 B (Goggle)S 423l h

A S 77 2Fse AN E Ade, WA Y ¢ A
S 922 ol ANBD)E olgald, A3 FEEMUZ
)8 o1 85e] 47 of 2mm AL AENE YA ko] AUF
19,29, 49,79, 149, 2095) 7+ 4v}2) 4 345,

Buffered formalinol] 274 & 50%, 70%, 95% 2 100% Ethanol= &
38 & 229 ParaffinS 2 FA)71 = Paraffin blockg TH=¢ith
o|ZA W Paraffin Xl A 224S 5m= ©PE st 2] Slide
o ¢1& & 65C Oveno A 3A17F 22 dt & Xylenel 2 &
Paraffina}l 2 o] S t}A] 100%, 95%, 70%, 50% 2] Degraded alcohol
SAS AA EZ 4 (Hydration) Al A T,

438

gt A4 #FS dstq 23S §44<9 H&E
(Hematoxylin & Eosin) @415 3t%3, wdAfrol A4S &
Z317] 98t MT(Masson' s Trichrome) 9412 AJ3) 389l ch

FIAFA oAy WstE dAe] 124 AH F9E 7]
TOE st WAt 71F R SAAWEAl (<) AR EA
e B A (1), 55 9GS EA A (++), ' X
EO GAEE B AF (+++)E A4 TEe Bkl A=
H] 33k S Tk

Py AN D22 E B 28470] Yo, 4
ZoAE EPo] HAHA hh 18R ¥z BTN 2ol
#2Hg o, EoAAE o] 7R DY WA 4
Az AE Aol 8] A7 129 BaFOE Byo] B
AR THFig. 1,2, 3&4).

1R APZAHE AL 4TIt I BES HIT 5
DI, hEZAME 7hl7} gadta 42 dRot 9 9
£ EES 22 4 UArHFg 9, 10,11 & 1), 7UA ) 27
NAE A2l 43t SYE RS B 5 AT, WAl =

Ly
A9 4] Af7F 3 E BEs HET 5 UATHFg. 13, 14,
15, 16, 17, 18, 19 & 20).

N
08
i
ek
a
o
A
N
s

(H&E, MT 2=74)

1970 = G Bl A Ae 553 3 FAESEES
AFO R A%t F4 dFubgol HAHAoH, AFEAEY F
Aol d#Z4 187 A4V s 24 HAHA Akt
(Fig. 1,2,3&4, Table 2, 3,4,5 & 6)

28R ol = it BTl A 5 d5ukgo] oA 8] 283
I, R FoIA vk AFRAEY] S4A4E A2 5 U
ooz FAME e 72 9 e Bee #ES &
AT Gt BFAAM AFEAEY ] 2, A4 st
2748 AAE A 29krFig. 5,6,7 & 8, Table 2, 3, 4,5 & 6).

4Rl = 27X 48] AEst B5d dsibsol #
Au e i AP E 53 d5TeS A AdE 4
S HEY F AN, HERFAAE P AFEA T T4
g3 B FAE #AT S Aoy AP TAAE wE
gws] s Y F UMt 2FAME A st
A8 A RS FET AL AR o) n] AT st
7t A A B5S T 4 JATHFig. 9, 10, 11 & 12, Table
2,3,4,5&6).

TR o= gt BFolA 53 95 gk A At B
58 HES 5 AAL AP FAA = A S E BES
HZS F AN 2 =AY shet AFEA 2] T4
ojuf 3 AL wig Gke] o] FoA L e EEs HET



Table 1. Histopathologic Features

of Rat Tongue
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Inflammatory Fibroblaste Vascular
Edema Cell Proliferative Proliferative Reepithelization
Infiltration Activity Activity
1d E +++ +++ - - -
C +++ +++ - - -
2ds E +++ +++ - ++ -
C + 4+ + +++ + - -
4ds E + + +++ +++ +++
C ++ +++ ++ ++ +++
7ds E - + ++ ++ +++
C - + ++ +++ +++
14ds E - - - - +++
C - - - - +++
21ds E - - - - +++
C - - - - +++
*Abbreviation ; *Degree of Stainability ;
d: Day - - Negative
E : Experimental group + : Mild
C : Control group ++ :Moderate
+++ :Severe
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c L
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i —
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Table 2. Comparative Study of Edema Table 3. Comparative Study of Inflammatory Cell
Infiltration
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Table 4. Comparative Study of
Activity

Fibroblast Proliferative

Table 5. Comparative Study of Vascular Proliferative

Activity
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Table 6. Comparative Study of Re-epithelization
* Abbreviation ; d : Day
E : Experimental group
C : Control group
* Degree of Stainability ; 0 : Negative(—)
1:Mild(+)
2 : Moderate(+ +)
3: Severe(+ + +)

2 AU THFig. 13, 14, 15 & 16, Table 2, 3,4,5 & 6) .

A& Ft BFolA A3l strh 3] o] FolH o
A7 38 g 32T 4 YA vhFg. 17, 18, 19 & 20,
Table 6).

1A ol = G TN B 243 A FA 2 @
23 & Y ATHFig. 21, 22, 23 & 24) .

>
+r
3o
=2

i
e B
)
N
de 0 g
ot
N
N
=
2

do © oy

A

lo,

rje

>
by
N, 1o
2 o
o_?;E
£
= 2
= F
>

o}ﬁ_,r

O
-

N[ﬂl
= & oop o

r

o

o

>
X
o g

o o T
O
5
o
EL
2
N
>,

_‘_'1_,‘1
B

o] mj A
HF2 332} 9) zﬂﬂ}i HMLZH] ﬂ—tﬂ e
(Spontaneous emission)e] 21 3ttt @ o] A =
X}7P A 0 7 FAE WEshy] Aol FAE
H AAE g o 2t & o 7)Ao Y= Y
w3 FYg oS vH AR S -?%
FA} Aol Bhe 22 5] Yo HEE ey o) &
2 (Stimulated emission)o] 2} ek, o] 2] &k gl o] A & 2
7skal, 7R S S 7RI gl oH, wl- g o
T e 54 7t golA7F A v A= &3
2 AEA T B2 T o |qA] Bl 0111411 ﬂu‘f’*éﬁﬂ et
< 2Aote 288 Hag dqUAE
T 5 49 golA 1*}2 = Folle

e

&oll 9ol Fu T T2 3t

BUNE
AN
—
oZ

e
R
ox

)
N

o

2l

fru
i

o
N
_0|L
do XN o e O o AN v Mz o mh aln 2L Q@ i X lo

Ir

r*°
N l.ﬂ
T ;03 o
> mlo OE OIO{,

>

ny
N,

¢

oX,

Fll‘_h
Y

ol

i

bl

)

g
o

ne

7
A

>,\I
rlo

Gl

o] 7k glo|A Fell A HA| ket g oA Az

20 A gl WA dE 2o¥ & #HelAE Agon o]
CO: F ¢ A, Nd:YAG #| o] A, ErYAG eﬂorﬂo o] glom, o=
oM CO: glo|AE B AL o]HE /AL glo] 2Fe
Vﬂﬁﬂm uH 9 E‘% o}ml“» A A YEYE 2719 9

S A% FEAY HE Ao, 1A

I
o|
o
u
r
[e3
o
30
o

O
(©)
=
(o3
)
rr
)
r
0
lo
fiu
=
m
4
>
o
>
il
>~
>
oo
i
=
F‘(
o

o
[
(o
o

o
<
i
X
o
=3
>
|
il
>,
oo
A
il
i)
=2, o
EN
>,

N 4

)

o

)

Clo

(N
o
Ay
ol
oX

o
o,
ox U o

>~
-

tlo rlo 1o mx
z
o
2\
)
53
rjr o

i
rf ofo
o i

> o 2L
=)
IN

o lo
0
N
=2

=

> rir
L
I

S rlol

i

ol
ottt B H

o

>

o

fu

BNrle

>

o

o

= e

l\:glil ir o o o
o zli
0w 1
rd ox
=2 Y
> >
e >
2 ofo N
B3 )

2 T o Y
Q
(®
©
>~
=
oo
[«
o

[ o
=N

=

g
o

o

)
T,
o T
)
X
X

=2
XN 1o
1
)
Ir
o
o
)
o 2
_Z:
inj
ju
=)
(o3
e
Ho

fuolo 2x
N

ook e

4 a0z 2ALe
1;}17) o] g} 3 g% ;<4

Sd
>i$-
[e3
o,
NN

b

rg 1o
N
o N

o

1>

rlo

N2

ot ug - df

ox . ot
b om e
1o i

o rr

o
2
=

3] & (Laser peeling tech-

oY &l 2
g iz 8
e g
=2
3o
> op
I i > o)
o
=
o
_>rL
I-Nv
X
o
Jz

14
b
[
i
DY r
o Q
ol >,
o %
N
§
=
L
m{
1B
10

o & |o
=
2
I
)
=

2
ro,

O
fr ol rZoox

o 38 4y Lo |

ox rlr el )y >
rir 1o

ke

=1

fof

::l,

Nt

N

i

m

ol

wl

<]

HU

e

ol

ot

¥

%0

£

o

o

kDIY
A

%43} al W Aol €] v &
_4,2}(]1’4-1:1”%14 SIE AYo
L 27 AR} 2] el u)7

HEA B4 3340l Sk AU
&

[
P
o &
BURSY
mgtmﬁ

z O

IS}

fBoro fob o rn to
"2

ﬂ

E

n‘.

>
J%OE
ME oo

H,

> to met L 12
o 9
N r- 5; o
S >
Tz
funsd)
J[NA

ke R
Q‘L

—%? lE} COz ] ol 1” 2173 0.5mme]
A0Z HIE T Q. Fisher S(1983)
o] AA AP Fafel COr o)A 7}
18l AP 5ol Holuhy JZWSE A7 U
37, Luomanen £(1987) W& o] A AR A IZ
AF-E Fotod, COz g o Aol o3k e A
of v} ASAE Hfol A, xR F
B 7349t} Basu 5(1988)9-& o) A AAAH
A CO, g o] A7} LRt o Ha) A d a7}
Hk2o ]1,]. HEg o] ALL Bysgch &
#E B ste CO: HolA 9 FEo| E5
2o 2 Aokt Akl At
7 1 1 M E T e A ANEY, S ARE
1% CO: g0 A & o] &3 7ol A &
A Uergg BTk B3 49 A4

o

jﬁl‘gﬁm%

1z
2

BN

)
Ioh

N
2

o 12 0k

% r
oy
1

2 L 4y
o
£h

Ho e D fIf rE L oAl rlo ok X rlf N ko ox A% M mlo o
O}m H‘I !

e
ol
=
jale
o]N

of\ ox

—H rE

o
)
rlo
ek
r <
A3
nE
l lcl

jate
o|N

T
olo
1o



CO: Ho]AE o] &3 ZFellA HA &abs] dojyieh 1t
A1) 717kl A 2F7ke] abo] & Bl Zlo|H, CO, gl o] A & Q3]
B3] AfFHAAAA Sold Mt Bl A fIdt ¢ x4
ATFE2 AU EY, Hall (1971P2 )5 FAJ3 el M dn

ek Hlal CO. glojAd o3 Fe AF7F ¥ =A ol F
o} Xtk B.33}9) 3, Cochrane 5-(1980)2-& 7] 9] 3] ¥to] 24
q2 Fate] dwt ko vlE] CO. HolA & F/dHe] 247}
51 A0 &S degy B89, Fisher(1983) <

Luomanen 5(1987)%2% CO. @l o] Aol <3t FAto A A 5}
7F wj$- “ @tk 819 o, Pogrel S(1990)0-8 oA A A EA
3 dntra s, CO: g ol A & vl g Ao A CO. glo] A7} 7}
A wE gy A EATA 8H% o Luomanen(1994)9-&
CO. o] A5 o] &3 FAol A e 2357t o w2 e 2%
& o LIS = AT s Yol A gAe) Az
o) A0 2 Qg Aztol T, WE AT S Fol Ao A
SEHR AZ4EH, ol 47 AR Sol = HA
= A& 5 g

ANPFZA G &3 ] 75, g
T7F ol gttt Pecaro 5(1983)9 F7FetebH g
Wae] 250 9lojA, COF oA = NEE X FHH
o & 3o 2Eo|) e =o| u] & 2}y W ¥ 519 7, Fisher
5(1983)°} Rhys Evans (198605 FAFFE3) A1 f 27 &
Aro] A5-S ¥ 73 th Luomanen £(1987)2 3} Basu 5(1988)@
T AASEZI e FAo] AL W st Kardos 5
(1989)93} Pogrel S(1990)0e] ¢Jsj A& AF7} o] Fo] Hom,
< ol 9}*1‘:— Evrard 5(1996)®} Liboon %(1997)?, Carew 5

(o980l A%l e 79 A48 Beh AUk CO
REE ma— AARE A B4R A 12D AE B
ol B2FOR A ATk o Ro] A% A -5H e ojzto.

2 Agate] 49 THOI MEY FHL o] A U= 3
o 47E:

CO: Flol A wl$- 27be] AulelE|Thzh 1 4ol v e,

42250 thstol Qe FeiAA 2@ Agolh 1euh B3
459 QAL T BT Yom, ol HA 3H
£2 2dd %0 QRO 9§88 M7} AT AR
AT £ AT AE A FEEG )@ 3te] CO Fol A €
4o AfARS 2HTHA HFEA Fohu I olal g
sgor), 2o2E B 94, APH ATE Filo, 02 A
£49) F4Ed] 9% $49) B2 S AT Uk Y
OF Yol HET F AT B o] olol T 0T A}
EH-
v.24 £

RFARR| R0 B3t H]m o7

949 F ASE TEE F0 Bt Aeistel San e
AHE AFstY, H&E(Hematoxylin&Eosin) 941, MT

(Masson' s Trichrome) 94& Alg)ste] o3 7+ AxE

y_oﬂ"r Zol,y Oﬂ/\‘] /gz;sj

2 4QA NN, ARZAAE #
MEEATY 2o B
ghat3] ol o]k}

3 TR GNA, G2
EES S ERE

D14 X, F2 33 A5 A8 o) ol B o, 3

HAH7H R Ak
ool A3HE £33, CO Aol Aol ¢ BAe) Afi &
Swo) v)stol FUZ Aot A4l at AR AlgEe] 34 A

9 Z719AN A kel GFL P Ao, AVHOE v
42 AAE Aoz Aadt
a3 e s

1. Woo-chun Ki : The principle of laser generation. J Kor Dent Assoc.
37(9):646, 1999.

2. Maiman, JH : Stimulated optical radiation in ruby. Nature 187:493,
1960.

3. Lenz HJ, Eichler G, Schaffer J, et al : Production of a nasoantral win-
dow with the argon laser. J Oral Maxillofac Surg 5:314, 1977.

4. Pecaro BC, Garehime WJ : The COz2 laser in oral and maxillofacial
surgery. J Oral Maxillofac Surg 41:725, 1983.

5. Fisher SE, Frame JW : The effects of the carbon dioxide surgical
laser on oral tissues. Br J Oral Maxillofac Surg 22:414, 1984.

6. Fisher SE, Frame JW, Browne RM, et al : A comparative histological
study of wound healing following CO2 laser and conventional surgi-
cal excision of canine buccal mucosa. Arch Oral Biol 28:287, 1983

7. Frame JW : Carbon dioxide laser surgery for benign oral lesions. Br
Dent J 158:125, 1985.

8. Frame JW, Das gupta A, Dalton G, et al : Use of the COz laser in the
management of premalignant lesions of the oral mucosa. J Larymgol
Otol 98:1251, 1984,

9. Hall RR : The healing of tissues incised by a carbon dioxide laser.
Br J Surg 58(3):222, 1971.

10. Miseredino LJ, Pick RM : Laser in dentistry. Quintessence Publishing
Co, Inc., 1995.

11. Luomanen M : A comparative study of healing laser and scalpel
incision wounds in rat oral mucosa. Scant J Dent Res 95:65, 1987.

12. Luomanen M, Meurman JH, Lehto VP : Extracellular matrix in heal-
ing CO2 laser incision wound. J Oral Pathol 16(6):322, 1987.

13. Basu MK, Frame JW, Rhys Evans PH : Wound healing following
partial glossectomy using the CO2 laser, diathermy and scalpel: a
histological study in rats. J Laryngol Otol 102(4):322, 1988.

14. Luomanen M, Rauhamaa-Makinen R, Meurman JH, et al : Healing of
rat mouth mucosa after irradiation with CO2, Nd : YAG, and CO2-
Nd : YAG combination lasers. Scad J Dent Res 102(4):223, 1994.

15. Evrard L, Nammour S, Dourov N : Scanning electron microscopic
and immunocytochemical studies of contraction during secondary
CO:z laser wound healing in rat tongue mucosa. J Oral Pathol Med
25(2):72, 1996.

16. David M, Robert M : Laser physics. Laser in dentistry 27-38.

17. Gum-back Shin : Treatment of oral soft tissue lesions using laser. J

441



CH8JA]: Vol. 26, No. 5, 2000

Kor Dent Assoc. 37(9):653, 1999. 21. Kardos TB, Holt T, Ferguson MM : Histological evaluation of the

18. Cochrane JP, Beacon JP, Creasey GH, et al : Wound healing after effect of a miniature carbon dioxide laser on oral mucosa. Int J Oral
laser surgery : an experimental surgery. Br J Surg 67:740, 1980. Maxillofac Surg 18(2):117, 1989.

19. Pogrel MA, Yen CK, Hansen LS : A comparison of carbon dioxide 22. Carew JF, Ward RF, LaBruna A, et al : Effects of scalpel, electro-
laser, liquid nitrogen cryosurgery and scalpel wounds in healing. cautery, and CO2 and KTP lasers on wound healing in rat tongues.
Oral Surg Oral Med Oral Pathol 69:269, 1990. Laryngoscope 108(3): 373, 1998.

20. Rhys Evans PH, Frame JW, Brandrick J : A review of carbon dioxide 23. Liboon J, Funkhouser W, Terris DJ : A comparison of mucosal inci-
laser surgery in the oral cavity and pharynx. Journal of Laryngology sions made by scalpel, COz2 laser, electrocautery, and constant-volt-
and Otology 100:69, 1986. age electrocautery. Otolaryngol Head Neck Surg 116(3):379, 1997.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

=
ARRE M

1. Control Group 1 day (H&E, X 100) Edema and inflammatory cells infiltration could be seen.

2. Control Group 1 day (MT, x100) Edema and inflammatory cells infiltration could be seen.

3. Experimental Group 1 day (H&E, % 100) The finding was similar to that of the control group.

4. Experimental Group 1 day (MT, x100) The finding was similar to that of the control group.

5. Control Group 2 days (H&E, X 100) Edema and inflammatory reaction were remained and crust covered the wound

6. Control Group 2 days (MT, x100) Mild fibroblast proliferation could be seen.

7. Experimental Group 2 days (H&E, X 100) Edema and inflammatory reaction were remained.

8. Experimental Group 2 days (MT, x 100) Moderate vascular proliferation could be seen.

9. Control Group 4 days (H&E, x100) Decreased edema and inflammatory reaction could be seen when compared to figure 5.

Fig. 10. Control Group 4 days (MT, x100) Mild fibroblast and vascular proliferation could be seen. Re-epithelization was started.
Fig. 11. Experimental Group 4 days (H&E, x 100) Re-epithelization was almost completed.

Fig. 12. Experimental Group 4 days (MT, x 100) Severe fibroblast and vascular proliferation could be seen.
Fig. 13. Control Group 7 days (H&E, x 100) Re-epithelization was almost completed.

Fig. 14. Control Group 7 days (MT, X 100) Severe fibroblast and vascular proliferation could be seen.

Fig. 15. Experimental Group 7 days (H&E, % 100) Re-epithelization was completed.

Fig. 16. Experimental Group 7 days (MT, X 100) Wound was almost healed.

Fig. 17. Control Group 14 days (H&E, x 100) Wound healing was completed.

Fig. 18. Control Group 14 days (MT, x 100) Wound healing was completed.

Fig. 19. Experimental Group 14 days(H&E, x 100) The finding was similar to that of the control group.
Fig. 20. Experimental Group 14 days (MT, x100) The finding was similar to that of the control group.

Fig. 21. Control Group 21 days (H&E, x100) The normal histologic feature could be seen.

Fig. 22. Control Group 21 days (MT, x 100) The normal histologic feature could be seen.

Fig. 23. Experimental Group 21 days (H&E, x 100) The finding was similar to that of the control group.
Fig. 24. Experimental Group 21 days (MT, x 100) The finding was similar to that of the control group.

* Abbreviation ;
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H&E : Hematoxylin&Eosin 3 21
MT : Masson'’ s Trichrome <3 A%
Epi. : Epithelial Cells

Inf. C: Inflammatory Cells

Fibro : Fibroblast Proliferation
V.P. : Vascular Proliferation

R.E. : Re-epithelization

B.V. : Blood Vessel
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