ey FojAFdo] st AR Fo wE G

SEELERERLEE RS ELEE

L EREeE X

2

N B

ANz 9wy

. AT

&% Y o@

.3 =
e
AR E

FEE

< = B =~

[. A <

dolx = AR, 714, == EF A7) oy
AYPog ALg=o] 1o waly, AdAHY,
=l Ao WE wEe). ol#g £7o
ZAF o] UEE op7|Fhr},

1960\d@ Maiman®”o] 34 F8|AF L EZXE
Hzo] dolxE LA oz, Holxe o
oA, FAEEH §8o] AFEY St

196413 Mceguff*®7} A& o2 A A=
A el E o8t 8% olHE X 309
W OEQ 5t dY 2 BE oy thE EopolA
AL R E ol gt 18 W gt o] 238 o] A
B Y d4FSE BEE uintE®e X85 E
E3 o2 b Folol A AL EEo )

olgigt &Y ol MY FHEFo] g
o0 o)&= #HolABFo| ZAE FHoA FoE
A7 d2 HFH7] W Foiti®, F gol
Zgo] Ao EF5E W Yol d= H
gxlm 2AE 99 227 F43] 100CE
Awdte], AENYE Mxojag uiFEAz H

2ATH HEE FEAURT. o) F 1EY

deolzie AYEANE e ARV Aow,

54 220l $LIAAE o AA FHEA

=]

Ridel w2 g dovje= anrl .

1971'd Mester*@ell 9)8la] FAA] ol 3l0]
A A EH ol A 23 XFe GFol HE
BuEdd 1 olF EHyolAy FARS
A, Fuerd zAgo U @& A7t o) Fof
Zgooih s 2 5z O g FF HEY
o) Hq7t &Ko g AgHo] §hh?. &, He-
Ne(Helium-Neon, 3} 632.8nm) FEel2] ‘soft
laser’®} A 24 Ga-As(Gallium-Arsenide, 3
Z 904nm) FE Y ‘medium laser’ojt}. AXZE
HolHe= o Smme FFEAE JIXa Sle
o, ZFMHo|HE AEA XA 35~
40mme] Zolnz PFL Fx RLE Ho
Qoms of F 7HR] Heje] HEYHolHE=
FAAFE AT HHE 21 & FYste Ao
g_ % _/F_ 3)\1:}28, 30, 35, 39, 41, 62).

TS AEHEH oA 8 U E HYdH o
Aol AgE BYE, AT EHoAHE o] Rily
Ay olzeld FUHY XH FAHFHA AH
E A, 4 dazsayg Fuldely ¥
4 o8y F9E, A24dn Ze H9 e
o #& Ngaxnst AW VLY a4t Bu
HAR, FEo HdPH o of7|H AR K
of mixlE o tiFt HEHe ol 2o
3t A7 AR BB o)g AFEL
ol ZA7E £AXF A R FFE
£t AFsTEH olYox X EH @ ol Ao
3 AFE 2y SGFL|Y, JFIEE Y,
Z2AEHe HEgH P, 22dE: R Mg o
g WS, X dF 2= Gupe V%ol
2l FHgol W3t AFJHEFFoIY FHUH
5o #a® @, dupu AHA A w A=
G gkoll T, wo Wtojut W= A
Gl #Asl Be A7V UAH
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Hzddol M NFaFe el zx7|de
ZAY LEAS % dadetn Uolgke
U Az 2 71de] BHE e AA fu
Aok, 2y QA2 HEE HolA7t ¥R
suthe o8 QYESH 2AE YA =
F3lex gvt e A= Riugn Jo*
® 53 FAAFHPAME ARFEAEY F
A1 mPFAe] FHE EJAIe Aeg B
E]_—'l_ 9\}\‘:}_56).

oA E3 FHEYY &4 T
B ool 53] &xto ¥ vt &4 (AH
A, A714, A2 st o 19
U 3 3Ae &8 7R ASE 8
428 AYx Yok B ¥ 5H¥2 HEdd
olAe 7ML wIlHE o W Hrie= 94
ol A of71FoE & U= 7AW, ol LAY
e UEe 440 R HEHeE o)A A gR
Bg A3ty HEd#olANE A&7l A%
HatEel ZAE AFs7] el

olof A= Ga-AsHtEAE AHSE &Y
Holx FxE o|&dtd, APFE wHdlo
AHA g &S FATFE, &€ o)
A7b 49 A fol nA e dFE BN
g o] g8 2AFHog Yristi oo R
= ulolth.

1. AdA5 2 4y

1. AEdE o 77

7t MEEE Y HEF MF

AT 6/MYEE AF 25~3kegd 7IE 35S
AP 205, E2F 1552 Uso] 27 4, 3
A 5708 ERIA sl

Lt AEaR
(1) 20jX &R
DENS-BIOLASER
(5% oig2 2, #3)
Infrared pulsed or/and continuous Gal-
lium- Arsenide(Ga-As) laser
Wave length : 904nm
Peak power output : 27W
Energy power ; 1~20mW

Frequency : 5~10000Hz(16 positions)
(modulated freq. in 5~250)
o] 4@ e FWEN FAESIThE pulse 8
(1000Hz)E Alg31).

(2) HI|AE7|
SATELEC servotome(France)
Fequency approx. : 1.5MHz
Input power : 120VA
Output power : 90VA
Line voltage : 50/60 Hz
Wave : 0~4
Power : 1~8
o) AMAME WA &4g obrlar] s
Agol N AWM A4gHE  ave 4, power
7¢ AgHon os ALY WHE 5
Aol #a% 4+ Aok £ A8 loope &
4¥4E AN sl 42499 loop(TR
22T)E AHg3tich

2. A gy

7t &4l 8@y

4% 649 7tE 3B5FE AYE 2059
HxF 1558 7+zt 4, 354 5o FAF
% Ketalar(Ketamine HCL, -3toF8), 50mg/
mf)E AFTked 5~10mgs WER Z{o F
Atdte] AP FH E2FE 9 & 7tEQ
2 Aot AR &4 FAach o4

o T &4 A% YD e

zvzh A7) 479 119 9jag 7
Z Zo] ¢ 2mm, ZHo] 3me] FAE FAINA
I, 7lES H AR xAE dFHN £
(formocresol, FH ¢ E)E AHA 2x2me] o
#AE 1027 8% F AAsY oy
E4E olERY. mdREERY] AL Wx
TR HE 7t o #HA #eF FuR
HAEde HRZ D #7479 119
g A2 &4 43 A7
AT &AL R2HAA ALEEE wave 4,
power 7, TR22T(triangular loop)& A}23}4
oF 127to] &0 g of7)5 i (Table 1). &
AA = TR Fsoth
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Table 1. Types of injury

Types of injury Site Method for Size(mm) Time(sec)
forming Injury (length x depth)
Electrical injury Left buccal Electrical 3x2 1
mucosa cauterization
Incisional wound Right buccal No. 11 surgical 3Ix2 1
mucosa blade
Chemical injury Tongue tip Formocresol 2% 2* 10
Electrical injury Left ventral Electrical 3Ix2 1
skin Cauterization
Incisional wound Right ventral No. 11 surgical 3x2 1
skin blade

Lt 2IO1& ZAL

AR xeEg 22 5302 vyol A

Frolwt dolAd xAME E4¥A L, 3,5, 7

9, 11, 1394 F & Aol 13 &F7 o A
A H(Table 2). xFe ZALe #HolAE
Z2AG A e E4AFERE vlass] 9l

s ol A zAsA Frh

A= HWA 8(1000Hz) L Abg3ley Ag

* length x width

oluf #lo]&] head: 7}&3F 3 ARl 9

HAA $H08 2ASA

: £42d BEARE AW 7HEY AL
494 195 HIAZAFE vz A% 12, o)
2 12¢ 55 444 74 49908 A4
At 242 T2wd §o(10%)0] LR

hr

oS WHeR 23e 494 39%, 37
HEeyol e 2AE TUdd fasictn 2 6YF, 472 99 F, 572 139 F sAA

of §4E E4Rsel 27 524 2AF T

A &4z A& AYEA

Table 2. The number of irradiations and the total irradiation time of laser on experimental

groups
N Sacrified day 2 4 7 10 14
__The number of irradiations L 2 3. 5 T
Total irradiation time(min) 5 10 15 25 35

3. =R EE M=%
HAEEH Y27y FARFEIS F22
(10%, ph 7.4)0ll 48417} 1A X paraffin ¥ ol

£ st EAVIE Sum AL A Hema-
toxylin-Eosin M %E BstHuA oz 2z Ay
8 4 ARBYe BRaA
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m. 34+ EAE o]FxFe] BRAI Ao FFol #
2EY. £8 folxH 9 Yo BAHUL
1. B{Xote] 9mpx 24} 6d Aol TrIAFTHEY FAA 2 FHFo] B
I hER don golzad AHT FAB B 34
£4YA4T 19 FHFE &4Bde 28EH ol Iy, 4:3rt #gHUS. EI} Fotx
HAE BEgon AWM A3 A& Ao] MFgxzHez AR YAHTZ YA
B9t Ame] =aoju folzxze AL (Figure 1). 943l obdx °Fte] w4
BRHA o) YA SARUE HoE  FHEV BEAYL FolzFo) 44H =3
9 34 2 HHEASTHAEY J&ol BH o2 dAHYS. 13dA= JFo] A A
Holod, 4n NHFo2RE 47t o] Fd 2t th(Table 3).
dom ¥ e vyt =T 4R
Table 3. Incisional wound on buccal mucosa of control group
Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 +~— +H~+ e~ - — - —
3 + +~— 4~z + + + —
6 - — +~— — + 4~ + +
9 — — +~— — o~ + +
13 - - - — +~— + +~—
Lt dEZ
WEZH FAS AR P4 Hgon 30 L SWAANYT BB 4L WxEH o
A Kotz AW 4uel Z4o] hzzel  LEATh 09Ul MHHE FBol #Ms| Al
2o A7lel wistel tha FASET w3 6 Aoul, 3oz HaHY) drIug ga
7ol golzAel WasHzel tAZ Fas  WE P4 ugoh 13UA YR A

R A s w3 A HAR(Figure 2). 55

A3 5t} (Table 4).

Table 4. Incisional wound on buccal mucosa of experimental group

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 f~— et~ A~ — — — —
3 + o~ +~— + o~ o~ + o~ +~= -
6 - +~— +~— - + 4~ + +
9 - - — - + +~—
13 - — - - +~— + +
Nec . Necrosis Granulation Tissue
+  :surface necrosis + : granulation tissue formation
—  no surface necrosis +  : minimal amount
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Inflammation + + : heavy inflammation

+ : slight inflammation

+ . minimal inflammation

— . no inflammation
Edema Fibrosis

+ . edema

+ . minimal edema
— . no edema

2, B9t MI|H &4

Jb R

194 &48dd FHAs 2¥, fAE B
Ax o 554 9 TAAAWE T 3 o)
AR o QA Aol vls] &AFe AV
9} Zol7t i AT 3¢A= o5y F, 1
AE sz HET AP B39 44& BF
& 5 AR BHAYRTE MEDALEE H
el guAAe FAHE BT Ao
o FHo g o] ExXhgo] AU Figure 3).
T3 gajste} Kotz Ao Aol 3‘3*&5]915}-
6°—.—l"‘ﬂ AR D Y JASAXEY #HA
By, Ade &4313] &4WEE 9o &
}ZX'«J FAH4T HF38 =329 A7} A
et BdAYR 1 FHe ol Ewrgel
Afrslet gol 2ot 9dAe dAFHMEE &
HE Algtxa, &4aEy gErr A el
29X UK T, A7HY HHEVE FEHIHY @

Epi . Epithelialization
-+ ! complete epithelialization
— . not yet complete

. fibrosis

Ho+

- minimal fibrosis
— . no fibrosis

LA} o) BNEE A AHT. 138A
= 44H 2AYNE HolT oy} e
A 787 zkEst R th(Table 5).

L A

BRAT 2AANG FHRFAE AW
W7 4awrlo] % guHAe] Aol HEE
B ol YA olR ot 3UMY Fojz
Mo 4ol YazTRT thi FYsRoH,
4o YHPEE d22H wxsdch A4
9 FHdFa0) 6ol BB Yo
ok 3UA ARsol 3~6UA S4H
SHFigure 4. forxAel Yy 5~6uA o
ol wlal tha $45En YRSE 6
Ao 9-1397 ZRAL Aol 4f2
239 W4ol BUHYOM YEFRTG HS
A Fabo] BYE Y THTable 6).

Table b. Electrical injury on buccal mucosa of control group

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + +h~t A~ - - - -
3 + + + + + +~— -
6 o+~ o e +~— + + +~—
9 - - - —~ - + o~
13 - - - - o~ + +
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Table 6. Electrical injury on buccal mucosa of experimental group

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + ++ - — - - -
3 + ++~— ~— +~— +~* +~— —
6 - - +~— +~— + + +
9 — - — - - + +~—
13 - — - - ~ + +
3. 4 Melgel HEN 2y of eizrel 4R BEHAL AR o
7b =2 g &4l vls] FotxA o F ol HfEvt
194 4o =& oael FBY @34 AASHTable 7).
7t Rt on dFel vad Ay @
xtslo] ZEHAE Ale]o] dF5Axe FRK B Lt HET

o oz

Fo] {AFUT 33U KA EAO|Y BT
7 FAH SE5AEY FAFol W3] Begoer
dogle BRFHA Ak, ol el Aol
Al &= ok (Figure 5). 645 4387 45
I HolxZHo| o] Tt ke gl
qESAEE BT F Jda, gihe RE
of AN HFaAE A9 BRHA A%
th 99 t4e) dFEr BEENT 4S5
Hxzo o AZich. 13¢s TEMAE Ao

AL, S8 dFol 9EANA A&EHAL
o AEste 3~6UA S4HAT. 3YA o)n)
| s7E AlFEC] xRt we i
RE BFYE £ URor KolxAe P
HRE =8 txzd e A7ld AFER e
4 dz2eEng 2y Jddge AFE 29
(Table 8). FA] & &4 vl Kolx= 9

Fdolut df3te HAk(Figure 6).

Table 7. Chemical injury on tongue tip of control group

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + +4~+ + + - — —
3 + + o~ + + +~— - -
6 - — + +~— o~ + —
9 - - — - +~— + +
13 - — - - — + +~—
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Table 8. Chemical injury on tongue tip of experimental group

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + ++~ - + - ~ -
3 + + o~ + + — o~ +
6 +~— + + +~— e~ +~— -
9 - =+ +~— 4~ -+ +~—
13 - - - - o~ + +

4, m|Rol onpy &4 A=A

b R

AAbe 197AY &Y (Figure 7) F
f 4EMEE 6~9UnA EAstsich 39
A ATz Azm gA SohzHel F4ol
BREYD PAY PR G A W
HAFHNEY} FPALE gl HolT ED
ool 240 rugch 69M Kotxel
zAlo) BAFL YR AYE B A
o 71del HAol BUHLUTH 4WEE o

oA fotzAe H&H tEel AR5tz
oz YASAY. 13UA 4R 2oz A
of AHYT. TAR £l Hls 48
BE7h e =ge] BEHUTH(Table 9).

FAW &4 sl A{FHAAHe] tha =FHH
(Figure 8).

Table 9. Incisional wound on skin of control group

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + + +~— +~— - - —
3 - o~ + - +~ +~— -
6 - - +~% A+~ + + +~=
9 - — +~— - +~% + +
13 - - - - T + +
Table 10. Incisional wound on skin of experimental group
Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 - + o~ - - - -
3 - I e~ - T —~
6 - - - +~ + + +~
9 — - o~ - + + +
13 — - 4+~ - +~ = + +
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5. mjRe| HMIIN &4 Z AE7} vletai REPor] BTl ¢
pIEES g, w3 oY AsAck 1397
1A oBE o vsl o W1 Ae & olME Afsel FEs} vloksignt. AW

Ao HAHAT BUAT 28D o4 4 vlaA 93 FEY Ausel 4R 09

AT BEAYD. YA BAYRS of o) tf 2 A&HITH Table 11).

o e o Bubgo] BAHR oM 4 o F

of AAHL oFF KolzAe) Yot P L HEP

o) 24e BIY & Ak 6 AN = WEeH fAR ARGLS Byoy *

qe AmAm GHESAE REAES F o Bast va wed BEHdE qoww

gol Agom Baz FHd) AWME F FPAZ} 2~38 AE wEA deged

23 @A golzAe) Falo] FAsAt 4 ARHE T wel AYPHe oA 13

Ase S4EANOY YRAEYL ofy B

97 ghgkeh 997 MRS AR D vy SH(Table 12),

Table 11. Electrical injury on skin of control group

U KorzHo MAHZ WA FHAY

Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + + — - - - -
3 + + +~t — — - -
6 - - +~+ + + + ~
9 — — +~— +~— + + +~—
13 - — e~ t~— + + t~
Table 12. Electrical injury on skin of experimental group
Sacrified Nec Inflammation Edema Granulation Epi Fibrosis
Day Acute Chronic tissue
1 + + — —~ - - -
3 + +~+ + — +~— - -
6 — - +~— +~x + + —
9 — — +~— - +~— + +~=x
13 — — +~— — + ~ + +
V. &2 9 23 Slojgtn BWoz oS o) ga FAAF
£ F3A71z e ARTE AT AE:Y

FRRE 7154 O Fel 4717 A
pololn Agel dHztx AR 227 B
o ole @ g FRN F4e A8 9
B ol wHoz DzHe YAHI AR Fnldou 4

_80_

?i?&%‘ 252 el o

7k 2ol gom, &Y

sJ 2AE YAAT Lol
7108 27k oby A



3 @R gong, 1 FHv|He )
ol E e AF7 #@aizel & ASRE A
=2

AEdgolAe ZALETE= oA He] 237
Iz g BT A g8t A
Z1Heigteh. AR 23N FEIF
L oA FFEHEE OS 4A 434, B
F4zA 8 o) v 7 A {2
A BHEE o8 AESH 2EE Fen
2 FFEHATE.

Hoo) A4, dEy 7oA HE € 3
Z 4o He-Ne ¥ Ga-Al-As#ljo| A ZAIZ %
A2 FBHo] EAEHUEE HodHrhs o =
B, e ol FAESH, Bt g
of iyt Aol oA, &R 2F HE
o)A g A mEAAYo] MASHAES
Bl =3 He-Ne == Argon #o] A4 &
o] &35 A AN Auigle] £32, 1T
¥ FAY AR MEe add F77F Ba
oo % B ® Ga-As HolHE AlES B
HEAAME 49 AHE 3, S50
X gth(Table 4, 6, 10, 12).

e didMe HEYdold ZAA] A4
AEE vAFoR {FEAFIHT Y, HAAE
¥ oohlgt FYMER HEHH oA AE =
SeHETD FFT® 7, AFIAHAE g
wAge] F7tel WEFe AR F
77 4EHAT 0. dAAH R HEEH o
A7 A FEXEA &7 UGty 2 aEY
E}-ZZ' 23}‘

AEgd ol e FAXH A BI HzA
o)Az wEo] s Mester* Bosatra”
Pourreau-Schneider® %o} B sty =4, T
AR SRSV AW gtol A& 7T,
nEFE=gopo] \lth, MEFTAL] mYH
I exe A FAE BN 24
d gAdol FalMe BT wydvla
o] 7} JFIgE FT BAIINIG. F nYALY
FRAAYH Hefyor 2Ls TAFAALES
F7HA1Z1T P He-Ne#ll o] A= HAAQ AA
o g dHFEMEY BEAE £IA7IYH v E
Fzglot] vy, H|F, MEHY mMAISY
2d, MEFHH FHI diHHel HAHHE=
Ul YHHEE fFrdliv, vEgc=do}

GA A FrE AU B3etA Fgef AL
g5 5 Ux wepA] AEEgLFEE F7T
AZith, RolEage] 9% #atel F4vF o
WwAFYE £ F AT RNA, DNA o
MY o2 MEFE FVHAZITH.

olg) gt HEHYolXe ot HETH F
AAE BE AMERYH LY o] RojF F
212822 Cytochrome OxydaseE E3§ v|E&
cgjo} Y EAERLEE W ANEXTEAYF Cy-
tochrome a & %3 M ¥=t 2ol g FA
NA A§®, RNAAHEAZE" 2 DNAo|
W FHA wo) glo.

F4zA AfE &4 st Yely
= 880 AEY HaEn 93" dF9 g
F71-0lH ol @ BAX ol TR W
849 9HaAV &gt &, FAbe A,
238 g9, £871 891, Wy 89, #4,
P 84, A%, 38 FH H T 5 487
| 7F AT,

Ul A oA Ade) AFAYL 304
E AT &, 4371, 547, A7) ein
AL 5 YAE JolxAe w2E IS,
oA gAY L F#H02, MEXAYY
of dxrloltt. 2719 &£43% 2z gAY
A Wyt dojym o o2l e
¥t 2@ E7Fe AYZA LR
e B JREEAMAEE £F 644 &3
&=t ol F 1~2¢ %o RMETo], 4~54F
e AR2AHFI &80 sigoen 1
Exols A4EE Zo)7t e} &AM E o]
b flebal SR B AYPAME v A
7iel 2} 4 ARAFE BRI AFEAd
T Zol7l gledch(Table 3~12). A F2 A} ¥
ola] A ngEe mYAe] FoiF st
A EAdE AL A A

2 A7 Megdold A ©E ogd
&4 (971, A7) H, datA)e AfAHE &
AAFAAY EHH 304 &, 457 o}
229 4 4 433, a8 R3] 9A
& nEisty] tixgo vmsl v

HEEANE F23 23 ¢4 94357 =
At G dF, BF T & Ay
o8 WExFH AFFAAM 2 Ho)E ¢waF
T Rk 28y 388 &48 A% o
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= Ao metsinl e vlE d4Y
FollM T4 dF9 #4AE TFE F UK
t}(Table. 4, 6, 10, 12). 2l2}3 FAro] 7 9o
AAM Agw, sz 459 ¥z & &
olg WAY ALY olfrE LA A A7
7t YR w20 Fol BAAH FAe A/E
el wlwrt EriFsigeget AlRsEHY
(Table. 4, 5), ofell whal A7 & &9 7 9ol
AdME 459 gA7 AEFANA MEA B
5 tH(Table 6, 12). ol= A Z2Hg oY
277 FARSG WA F  prostaglandin
(PG)9) 349 71} BAZE Ao, g
PGYe W7t d57)9 AfY dFHAS
#Z1A)171M*, He-Ne A &&€Holx7t & A
A71oA AE5E KT Wit F8F F 4
250E 71X U3, FAA AFAYS W
qalx gects BuE uH Y AEHd
ol A7} FAARHZEF AT Tho U &
I & Ro7 ARHCU Leex Ga-Al-As
ol X& FFAE I FEHFANA

ol HxAZ 945EeY 2 AxY Fh
g Rauste.

St 31EA & AHTable 7, 8)8 ASE 2
58] AF T (Table 8)oll4] o] BT} 2| &x
N, vy ARAZ @Fo] FdFHA &
HEA)Z A% ASAHE AfT B &4
vl thA Mg 2EE JElden 4o
z{a}x%o] Hl-a]E EI_MJ_ 55-51. 00}121_,] 75:)
A Afske A717 o2 5 FAdd e =
g€ #AE 4 Ut ol FEH &49
FAALHA EAVE S AXHE + AW, F,
glahy Ao AL tE F &4ns gy ¥
Ao ar18 AR E EA4E VHHSdE BT
slu Fgo] FXPoEN B P E T E
TR &40 FHHAY] WEA RoE A}
BHc =3 dolAE A woith ZsiA|

' T Oe &Y s E WA 5 glen
2 9oz 0g ABHd &4wyel 29¥
Rneg AgHTh

A71A &4 b7 4] 2R FLAHE
BAYA7E Y7l @ugHez BEA =
Aol ’é! SAAAE Bolm 2HFLE <)
ARz Red 715 AFHL FETRY

dukael HPYAE HAT(Table 5, 6, 11,
12). ol nZ&FEHAE AL WY IA
Hog Hls=3 FAE Holst], AT
HE BEAA FAAAAA FHoE Y44
of AA 471 4, & E8&1, g&dl, 7ty
A MEEY, ZF YR FHE Jehdch
a8y 2&E oAy oFF Fael il
B F7IZ0] A wrEe] Yol Bt P

2 AfdA 93 FA4de(Table 3, 4, 9,
10) dxA#9 B E, 38y, [AVH &4
(Table 5, 6, 7, 8, 11, 12)& oA 4AAH L 7
Aotn ABHEE dAAFHAYE AY A
A Fge e F Fde vs 43 =
wa] ZAgg ®opdet 4uEs H{se &
gol wEA JPsdom, o] AXFAY S H
2 38, WA &4 d439eY AR
AE L HHAEY F40] ot FAHE
RE SolxA g PAsle &4ENE il
Ao A SKorzx¥oz AHYAAHA
FREAEY A7 FolzAE Yo HREA
¥e add e FgAGAUY.

o] gAdol FAYA 3d AT 4
937t AlZtse] 64 AAHHA = A4 e
gag AFA7IS A/RBAFY A7IE xR E,
HAYPF ZFAA ol BEFE F AT 4
3ghe] AlZt2 oA FAF(Table 3, 4, 9, 10)
I FHol M7]3 &4 (Table 5, 6)d1A] A¥
T, 2T 2F olu] 38R Al AN
I, xR 3EH &4 (Table 7)3) 52
A7) A &4 (Table 11, 12)ol A= 6L R A 2E
Kok 2 JEAF A AI7IE ¢ 7 A} =
ol AH9 o]F AlFe] FAIZFAAMEE 3~
44742 Aol uwel thzA Jelds B+
Rew, 7 ol APxdoly HEFE, &
M EAGZol et FE7)E] Folo met 7)<l
" Aot AAgHETP* ¥, aziv AI e A
ol ojAls ol vis] 4P FolAM Hr}
o4 WA 1Y E

Aaste] YL A Fate] vls] 3
A, 713 &4 4 23 APHJt. F3) o
ZFol vl AgTAAM o e JPHE
AFES B #8rA 4o A dx
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F(Table 7)ol vl AP F(Table 8)or] 2~
3= FAE] wE gusle AFE 2o
g Mz Anae A A7ie vlxdt
govt 49Fe o] wMES ¢ + U

oli= AEHH AV} ATAHEY FARLLEE
Fdle] AusE EIAAE Rud §9
ol A HLEZ AISHTH. P2 w9
AR fof S Ga-AsvEE=A 8 o] 22 F 3o
BE AFoM AdogdEEe} F4e AF7t
iz Fo HlE] 2~3d EXEHUG I AT
Kana®= 949 43 F4e dHa&z3he
ABBA7E J5E AHsH A He-Ned} A
srdge o)A ZAA] Amle] 480t ofr| H
o e gt 31 ol ofs) FA
o dH&=vt EXEvtn ST, ek 4
89 717 ARHog HHERE £34
e AL ofztn e, ¥ A oy
o] A7|H &40 AL 28T A8 2 T
A% 4 U (Table 12).

AzYyol A AMHA Mt AAEA
ole] MENAE F7HMZIT. MEDHS] A8
g Vel ool gXT HEHdelArt 4
o] RNARY & Z7HAA A EZTEE 714
7le AoZ A, HEHd o M7t A X
2E AAHA AHEAMFEL RNA, DNATHH
A qAol dEFE Fo AEFTE FT7HARITH

w3 A F 27 PAH QoA qFA
Al dEE Fed BAEEFT 8~48A17
Fo FAEWE AFHFY A M T 7)HF
A1 succinic acid-dehydrogenases] Z&3 A&
T A E o A1) lactic  acid-dehydrogenase$}
ester-ase?] F7tE Hol HR{FTAHES 7|5 &
du| A o8 ZI7LAZITHe,

Fotzx A AN HAdsE hazn AF
T EF B2 A7) AzFEQ o AE 3ol 4]
Oha o] JAEE FFE By & golA
B AT VA F MERLE 27 A,
AERLLEE F7H0A SKolx3 e F§4& &3
AZ13, MEE e F4o Jg 29 &
3 ZAERY Yl F2F L L Fe &
olxzAe] Falg ZF7HAIZITH®. He-Ned| o] 3]
ZAA v AE S 842 7153 A" f &
g Zgol UElY, R&550 Z7), ujyER

#H 71%5%9 95y 2AEHY AP F19
A - A WA =7} ol A A Hrpt

Lyonse®® & & #o]Z ZRAM] 1~2FFo) A
Z22 el Adde] zga xolE By
I I HYES By FAe £F 9d A
o ANB/EA 7T~94A M4 AA R
FEH3 dsE BHAIRoH, Mester 52
3 83U AMEHHoIAN AT QAF PR
Hl 717t YR Eoo 450
A7 ULE Budgct =3 Takeda™:
2] eko] A4 FHNAY BEA HR2AEL
o] AgFold Brh Felsldun 2ty
= 2 A¥Y 2o oAyt FAARF BH
ZF Solxx9 =3 dRfIdE FXNIe &
#H7F Yok AR E .

AREAEE nYdFoly 7e7d F+H 84
& RFASL HEAAFE F HMEHeo)H
AREAE o8] 4" wdBe P4l
HAAZAE AL HEAIIE 8% 28
olty. A& AAZANMe AFEAESN H
a%el JA4E A HY wALEY FAAF
Ao o] Bol BA4E RN F43 Ao 7t
HERZ HolzZA o] &2H o FAXAI}
F7HEICHY. A EEyeolxe Afo FRHY
7NEe wddEYgAde gystd dm, FAHS
712 AP ol LT 7|38 Fop. B
H ZARAFEDRE 198 A F 99 2
gl "ozl Yo iy 2% ade 754
#Hoj 7t ZALE Feo) A A44A4 B
F7HE fFREG.

B oo el AL&3F DENS-BIO laser: 1}
904nme} ML wEE= Ga-As WHE A ¥
ol ALEHWEIN A W2 E Hyso A}
&o] 7hEst HAMZAE 15709 Fobp(5
~10000Hz)7} 93 d&wSole 549 F3
T(10~10000Hz)7} it} o] F7ix] wag
Haste] o2 7bx] 7 AY dE W FEX
ol A}2& 4 2t} Vand der Zypen 52
Thol thyl AFoAM, d&uE L WA
o gBEHHolAE &AL 2ot &
Hou® ofxl B4s] z+ "ol Wd 329
Thg7] el yE A u gle] B @7 ME ¢
92 Fudd HEIdn AE"gHE HA 8
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(1000Hz), X1 829 2mWE AL3sith ol
Jarvis?? So] A A AHEHHO|HEA QT

= 7h53% X528 (0.1~5mW)3t 2HEAIZE
(202 ~158)e] B3 7]&o] FIFattin AL
HAh.

Ha WEA Feolxo g HEgHolA
o] 4] Mid-Laser(medium power laser)2 %4
Ho] xlganzt wetxA HAow A FHEof
AT Bo] o]gHIXL Yoy 1 FR}
e B opdE Fus Wz chgyel o
s 2t oy AR g AEH us o
4oz Bashd A=A %ot whebA
7y B9 I WHER WE A o
3 A7 HerHolw ABHOE o) FolHo}
g Aoz ARHh

v. d =

A A= Ga-Aa(Galium-Arsenide, s}
904nm) A& WL A A7t A FE
AMog FHH &4 A{d #Ae &3
FHE7) 95 VIE B5FE AP 20%, R
7 16%2 Uyo] 47w HJ¥E 45, HEL
3R 570 TRI THUHY D,
2o FujRd AHHoz o] oF 3m, HO|
2mm®] 9FAF A4, AVAH &4, 28 §Y
HAd R 71Z, AZ 2me Az 7 o
=4 (Formocresol) 8- A}-&3le 31513 &
e YA T AP Ga-AsHlo|HE AHE
o] AARA 1YFRE AU 274 584
Fol & At 1, 3, 6, 9 134 AAE o
Zz723 37 dBZFE YAA AT =A
& Yt FEES ARSI FHEv|H R
Hzza Ay AfAgE vu, B
v &3 e A2E o

1A Y.

Looga ¢4, 273 £4dME tazel
Hs) Aol e TAWR ddzAM o
Zo) 7avt WA AYHA

2. 7 SITA Faw WAH S4elA 4
Do) Aol iz B T £4
W4T o 397 ARHEAoU 4G 7ol
wEA 4mEr d4EAD SeE &4

N g zelA 397 495 245
of Yzzrth 3o Wyon, AR W
18 egelAE 33 6uM Y=t

3. golzAel F4e AU A%H, H7H
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Yol 997el hzzuT o WaA &
olzFo] ggHY oY HIH EelAE
Bzl o warh
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£49) A4S AREN AgFe] Yol
A @A3 galn Hen 40 3 4y
Fol A o 3~6AHE 4R37H WtTh
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ATt FRUe) A Kotz AY 4T 4]
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Figure 1. =10 Figure 2. <13

Figure 1. Histologic apearance of incisional wound on buccal mucesa {control goup. 5 days
after incision) x 10 . Complete re-epithelalization and dermal fibrosis are found.
Inflammatory cells are remaind, but ntercellular edema is not found.

Figure 2. Histologic appearance of incisionar wound on buccal mucosa (experimental
group, 6 days after incision) x 13 : Complete re-epithelialization and granulation
tissue are found. Fibrinoid exudate and chronic inflammatory cells are dispersed
N dermal granulation tissue.

Figure 3. x 10 Figure 4. x40

Figure 3. Histologic appearance of electrical injury on buccal mucosa{control group, 3
days after injury) =10 More intense wound than that of ncision s found.
Hemorrhagic necrosis and heavy nfiltration of inflammatory cell with myxoid
background are shown. There is no evidence of granulation tissue formation in
this specimen.

Figure 4. Histologic appearance of slectrical injury on buccal mucosa (experimental group,
6 days after njury ) x40 . Re-epithelialization is almost completed. Dermal
fibrinoid exudate, edema and moderate armount of inflammatory cells are shown.
Some granulation tissue grow from outside of wound.
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Figure 5. x25 Figure 6. x 13

Figure 5.

Figure 6.

Histologic appearance of Chemical wound on tongue {control group, 3 days after
injury} x25 : Basal cell of neighbor epithelium proliferate and move into wound
surface. Many inflammatory cells and ectatic blood vessels were found in mus-
cular layer. Wound srufece is covered by fibrinoid clot.

Histologicl appearance of Chemical wound on tongue (experimental group, 6 days
after injury) x 13 . Complete re-epithelialization and mild lymphocytic infiltration
N subepidermal area ars shown. There are not so much granulation tissues in
dermis, but smal amoun<s in muscle fiber are shown,

Figure 7.

Figure 7.

Figure &.

% 25 Figure 8. x 25

Histologic appearace of incisional wound on skin {control group, 1 day after inci-
sion) x 25 : Blood clot and inflammatory exudate are shown. Epithelial migration
is not yet found.

Histologic appearance of incisional wound on skin (experimental group, 9 days
after incision) x 25 . Re-epithelialization is completed. Dermal granulation tissue
is replaced by fibrosis and minimal amount of inflammatorys cells are remained.
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Effect on wound healing of Low Power
Generating LASER Irradiation on
Artificially Produced Wounds of Rabbits

Young-jin Park, D.D.S., Chong-Youl Kim, D.D.S., M.5.D., Ph. D.)

Department of Oral Medicine and Oral Diagnosis, Yonsei University.

ABSTRACT

The author used rabbits in order to examine the effect of Ga-As low power generating semi-
conductor laser on artificially produced injuries of experimental animals. Artificially produced
injuries include surgical wound of 3mm length, 2mm depth in size on ventral skin surface of rabbit
and buccal mucosa, and electrical injury formed on opposite side of skin and buccal mucosa by
electrical cauterization of same length and depth, and chemical injury formed by FC
(Formocresol) solution applied on the anterior dorsal part of tongue. And then, on the experi-
mental group, Ga-As laser was irradiated beginning on the day after the wound formation and
continued to irradiate every each other day for five minutes. After 1, 3, 6, 9, 13th day, certain
number of animals of control and experimental group were sacrified, and wound site tissue was
excised to make samples and was observed under light microscope. The following is the conclu-
sions after comparing the healing procedure of experimental and control group.

The following results were obtained :

1. Inflammation was decreased more rapidly in the experimental group than the control group.

2. In the surgical, the electrical and the chemical injuries on the oral mucosa, re-epithelialization
was completed more rapidly in the experimental group than the control group. In the electri-
cal injury on the skin, re-epithelialization was completed about 6 days after wound formation
on both groups.

3. In the electrical and the surgical injuries on the oral mucosa, granulation tissue formation
started at 3 days after injury on both groups, but in the chemical injury, it was completed
about 3 days faster in the control group than the experimental group. In the surgical wound
on the skin, it was completed about 9 days after injury, but faster in the experimental group.
In the elctrical injury on the skin, it was faster in the control group than the experimental
group. '

4. In the electrical and the surgical injuries on the oral mucosa, fibrosis was started at 6~9
days after injury on both groups, but regeneration of connective tissue in the experimental
group was observed much more than the control group.

5. When comparing the effect of wound healing on skin and oral mucosa of control and experi-
mental group, granulation tissue formation and re-epithelialization in the oral mucosa was
more vigorous.
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In conclusion, the difference of timing and the sequence of wound healing process(inflamma-
tion, re-epithelialization, granulation tissue formation, fibrosis) following Laser irradiation be-
tween control and experimental group was not observed, but the healing tissue was observed
much more in the Laser irradiated group.

Keywords : Ga-As laser, surgical wound, chemical injury, electrical injury, inflammation, re-
epithelialization, fibrosis
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