A =¥ #olx 7t FAdx]-f34 ol A Tenascin
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AMdutn AR R - RS A
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z oz
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Hnes
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PEE ¥
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I. A <

FAAF AHL APUEoEA oo Wi
BL A7 A3 9dte] ojFo|A gtk
(Harvey®™, Shilling*). Z4x§ QL F4
o] A, ofrieo} FAHHE o TEHoR
TYS FHE YA HH 2 Fxo weEt 4F
Hhe3 folxA e F4, HR3l wEL ¥4
%& & < Ari(Bernier, Kaplan®).

A4 AHKE FHAF7] A% AFE 29
A F2 AHF Wgolvt 3EA <l okA
o olzslg oy FHde HEHH KA 9
3 AAAXHF G i BHel FFHN
T} (Arndt9} Noe®, Abergel%").

#Hol A= 1960 do] Maiman®o] 34 FHj
Ao zREl FHZo #HolHE EAF ;=
Ho)x el o, FAETH 8o A7H
%t} Mester® % & FAIX§ #HAHo v A=
&8 folHo st AFE Alzstd 7jAH
£33 el oA Ay F4E& 2%t
2 Bastgrh. o o) F9 dAFoA LgEE
(Moore*), 7 E2}8(Jakush™), 22 & @] o
3} (Henschel®®), A Eo] it zp= 73} (Ohta*

T

%ol Bt

22" #Holxe ANgaTye el Z7)d=
ZAY 23 Aol o daNE Yooyt
HANA 1 71-e] B3] BERAA %1 2
o} (Pilikin**).

a2, A2 A& BEelXvt 9ATS B
e o AESH BaAE A4S AIE B
3eta gavt e Hoeg BuH1 ri(Han
sen®, Hillenkamp?”).

4o AfHRAH UElve g A4S
of AEe] 71 Fel E 77t sl MY
o} hydroxyproline, i41-%, laminin, fibrone-
ctin, tenascin Fo w3 AF17 A E=FHCH
(Adzick?, Merkel®®, Whitby®®). Adzick £2&
TR ARAGA nLARY gl
8% 9490 BRudgc.

ALl 7]Fe] DAl tenascing WA FH}
ol eluA Ao -7igdzAe] AFago
8% J¥E Fezoz gHA A (Chi-
quet-Ehrismann%'*).

Fibronectin® o] & | (dimer)2] FZE 71X
™ tenascin® & A (hexamer)d F+2& 713
t 1 8t 2 (Chiquet-Ehrismann'®-& 3 AF A
 F7AA G A tenascin® A 9] 7]z utm)
Az B9e] f5xue Meyorw a3
ey 7]EHl W #dHe) Uvtn By
A (Sloan*").

4G Ao z2 e NHgAgdE ol (lami-
na lucida) st9t7} @ Fwio] tenascine] &=
A 3o (Lightner™), Q&3 2y 3%
HEE It BnEo] U (Mackie®), Ter-
vo 5Y& E7 9 zZtutol A 4% 3% fibronectin
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A=

Loumanen®™ & wWxje] 3xute] Ztel A
tenascin®] W&ol FrlETn Husle FA
A fre gHg goue] Az 7iFe I
Bl o] gt

oo B At EZY FAAH 3 RoA
HE" ol X7l Ao AFHP G2 HE
9 714<Ql tenascin®] Lo HX e JFH
A FdAH Al7lel wWE tenascin® I,
A8 A XN {AAT ABF tenascing] HF
of 3 A& A3z}t gt

1. 3gAE 2 9y

1. 4SS

HE 67)9" ME 25~30kge] 7HE 355
FolAl <, & FERC] #HolAE ZAY 43
ToE 2058 4F¥, E2FL A 15%&
3FH EFsled A4 4T 2, 4, 7, 10, 14¢
% 2tz 5 A A7

2. 34 7

7IE 3558 A¥T 2059 txF 155E
Zvzy 4, 354 53oF HAFZF Ketalar
(Ketamine HCL, 38, 50mg/mE AF
Kg®d 5~10mge WEF Z&ol FAlst 4
gz xzE v S ¥ 7tEY 77 3
Toll = 11H & ZE Zlol 2mm, Zo
3mme] FA4E FAAsReH FHFde= FulF
o €& 7% Ze oz FAE FAHA
Aot

3. Yol =A}L

AHATTH xFFoA ATt oA
ZALE FAAYEA L, 3,5, 7,9 11, 13¢9%F =
AU 13] AAE Y ZASE I (Table 2).
NzFY A dHolAHE AR A7 F
BAFERE vindty] s HolHE ZAs
2| okgkrt.

) & g o] X (Gallium- Aresenide LASER) 2]
ZAle FHE Fasth A& HE Pulse 8
(1000Hz) & Abg3te] ATl FHH &4F
Holt 4zt 5EA ZAEGCE olul #lo]A

heads 7h5® & 4RSI BYAA F3
oz zAdYT. AgH dolAe Age
Table 13} 3.

Table 1. Characteristics of Ga-As LASER used
in this experiment

Laser DENS-BIOLASER(Dong-Yang Medi-
cal Co., Korea)

Type Infrared pulsed or/and Continuous
Gallium~ Arsenide(Ga-As) laser

Wave length | 904mm

Peak power output : 27W

Energy power : 1~20mW

Frequency Pulse . 8(1000Hz)

s4z2 BEARE A% HEY YL
44 2ol NPT 4%, WET 358
ANA 72 EARE ARAAt 2z
% x=wa goo nPAAUAT. 2L P
oz FAYA 4%, 7Y, 109, L4UH HP
4%, dx7 354 HAAA 42 BHE
AELT LS

S B i

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

Sacrified day 2 4 71014
The number of irradiations 1 2 3 5 7
Total irradiation time(min) 5 10 15 25 35

4, =7 HE HZF

APYFES FAFES APF, vxz &4
& 2% 4 ¥4 29, 49, 7Y, 104, 14
Aol BAYAA HIARAE AAFT F 10%
4 ¥agddo 6AIZ ol4 AT 1F
g z2xe dHo YL AX et Eof
gto] HAE 4um FAZ HUstd 549
g o] ulzl Hematoxylin-Eosin g% 33}
o) R (Olympus) o2 Z+ Al7ld =283 &
AE HMsArt.
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5. Bod xZ| 38 AN
getAe] Eold ZHolAM 4um A&EHH
& A F3t Xyleneol A 10837 330 HA
et g AASFE FFAA GAHSE T
Els & ARFgNzE ARdAM FEE
tenascinol] WE TAEE FI(MAB 1927,
Chemicon, USA)E& Argstgdern Hsud™
(1981)) ol mer Bz shet QMg
Alsatg 2 B ol et Eot.
1) Deparaffinization in xylene
2) Rehydration in graded alcohol (95%, 90%,
75%)
3) Blocking of endogenous peroxidase in 3%
H,0,(20min)
4) Washing in tris-buffer saline (TBS)
5) Blocking serum with normal rabbit serum
(30min)
6) Primary antibody (1 : 100, lhr)
7) Washing in TBS
8) Biotinylated secondary anti-mouse 1gG rab-
bit antibody (30min)
9) Washing in TBS
10) Chromogen conjugated Strepto-avidin
(30min)
11) Washing in TBS
12) Diaminobenzidine in 0.5% H,0,
13) Washing in distilled water
14) Counter staining in Meyer’s Hematoxyline
15) Dehydration in graded alcohol (70%, 95%,
100%)
16) Mounting in balsam

Table 3. Tenascin expression in oral mucosa

6. =X X HH

He =32 8le gAg HHE Hematoxyline-
Fosin €A ¢ Haix vlmsle] FEYPu|F =2
PR H T Tenascing HH HE&= dl ek
2 uhi-g ol fdlgom bk obdt FANEE
(+), 3359 B (++), ZING(+++)
o7 TR Fio FujzAn ae) HA

Z‘l

¥, §ol24 YYRE FPHo BAARQD
I AFA

1. 7Y Yy

7h EE

FAre FuE @59 27o] Hole 29A
o &= tenascine] HPHA &gt 4 A=
A er Aalel AAR, 4HsiFe AMzA,
Sotxe FARLN FFT oY HEE
Hol: Siglth(Figure 1). 7d Rl 43
e AARAMNE BHE 5 YA 10 405
ol AAZAE tha ol Ue YAl
th 10¢ A= ZAAFZAZAATG SAHAAJT
(Table 3).

U, AT

298l HEREFH bR oy 4Ll
= zFo wvla AAsgm Solxd A
Bolo] tenascine] Z3HA FHEHIT AU
(Figire 2). 79 ol &= tHxa /A
Aa) Astge e HAY  ddn Kol
o] tha ol Ae BAZAGAMT ZIHT
A At} (Table 3).

Tenascin expression

Epidermal-dermal junction

Connetive tissue area

Days control Exp. Control Exp.

5 ~ . — - _
4 +/++ ++/+++ +/++ ++/+++
7 - - +/ 4+ +/++

10 - - ++ +

14 - - — -

Exp. ! experimental group + . weakly positive + 4+ 4+ . strongly positive
— ! negative staining + 4+ : moderate staining
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2. mH

7h EE

YA AR A AA{7E A HA FE 2
Qo= tenascin®] BHEE Holx {gron
49 Aol = Aot 2 AAF oFstA 2E
23 Adch 743 109 Mdle AAstEH &
3 golza F4 Pl FFEY IS &
A 7 UAT o) T FEL SotzAHY ¥
ArYet AxstAh(Figure 3). 4L Aodlx
FREANDE B8 FFES] FFo| dot AUe
&7 A th(Table 4).

Table 4. Tenascin expression in skin

U, A Z

29 A o= tenascin® FFE L = gl
T 44 Aol = Ame} Fnel AR &
o] BES #FE 4 AT 7TdAdAE 49
) KolxA PYHRHNAE FdA BHEEH
I AU (Figure 4), 2 AT = thZ T B3
A ZsiA B = Gl 10d AN e
A folx YR BE FF
o] #¥S Holx oy Hx2ZFd FAE A
=tk 4 A= AnsgaAMe FEHEHZA
Ay AAZAGAMT FEFE £ I
(Table 4).

Tenascin expression

Epidermal-dermal junction

Connetive tissue area

Days control Control Exp.
2 —_ — —
4 +/+ +/++ - -
7 +/++ ++/+++ +/++ ++/+++
10 +/++ +/++ ++/+++ +/++
14 +/++ +/++ —/+

V. 3% 9 1

s

1967 Carney$®& Fujalo] A7t &3 A £
HjoFo] m X FFE A7) I A E A
#Hol Aol F4o AF EFo Aol F7t
Foha Bk ol oo wI A &ZHQl AT
7} Ay o] skt

Mester 5.2 #o) X7} e|7}x ZFAtwwt o}
Uzt siAde] M= AFE FXA7H 2
Qele Ayl A& FA7I7] WEo| s
Bu3d v gtk =3 KanaE2 Helium-
Neon &3 #Holz7l A4AFAAHFS col
lagen hydroxyprolin® Z7}A]7]al argon # ©]
HE F44el wdHFE F7HA1AH ARE £X
A7 FAAFEES oA 21 Bt )
t}. AbergelE"2 Gallium-arcenide(Ga-As)
ol X7t ARAE mgA] ngddfe g4
2~3u} F7HAIG L s o AdE AHE
g #o)A7t A FEANA d-addRwo
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A& 270t 2o b Aok =& A
28 dolA7t uYHdFY TS AR ¥
zAo AEQ EAEC vAE P it
o 77} 242l th(Loumanen®} Virtanen®).

ShE, ARG Bt HES 7
g3 d77F #Es ol FolA fed HE
EY gwaol] i dosstd M-S Alst
Ao wEE HxEe 712y BdAY
GAS Uoln T o] EY AL F5T
e A7yt B3 QY HIT Ut ol wWE
3 F2A Grinnell$2& FAX {3 Fo v}
B}l = fibronectinel] thak A FolA] o]= HA
gEe 7Hg ZFAAFHHFY otz
Bolo &3t B sted fibronectino]
AR Fell 0% 9L ot B B 9
o}. =3 1988w Clark%'»2 fibronectino] ©
B, MEAEY seaFdas q8H AR,
ZARAANE A AZEH A F4d(Opso-
nin)e 2 ety stger. £33 fibronectin

k222

+



o] 9Jof| fibrin, A4¥ wWAM /7 AT A4
B 233 #y¥oe) drkn e (Clark', 1982)
AEo]l 7)1-el WE BAELE F/HAFHT AD
ol = MackieS*®0] AR HFo| tenascino] &
Ho| goka 2 nEud.

Tenascin® M X8 718d &Asts G
og oA HPer BYYH sed
hexabrachion(Ericksoni Iglesias), myotendi-
nous antigen(Chiquet2} Fambrough), GP 250
protein(Bourdon), Cytotactin(Grumet), J1 pro-
tein(Kruse% ), brachionectin(Vaughan)% ¢ &
EYHH fo. ole XEFAA €A oH
8o aYAHFY fibrin, laminin, fibronectin,
chondronectins = & ol (Chiquet-
Ehrismann, Lightner!® ' %) A3xZAloj} A
N -7 AAR, FHUNEA TN =3 AE
S} AlE, AEe 1A AT olF, MEEF
S BAFtm  Base]  fiti(Chiquet-
Ehrismann% ),

Chiquet®} Fambrough'?3+= tenascin®] d&
2, F4b, qloiel B 5o =A%
23 ¥ glew MackieF® 2 dEFFol
tenascino] &xjdtod o] A o] fibronectin® A} E
7t AaAgn MEES AqFoEN o
el P4 F83 94¥8E & Helgtn Ra
& vt Sich.

Lightner%*®& WA g AAd
ulA& AT E F38) tenascinol TE 7A=Y
o] ®9tf(lamina lucida) 3t%= HHEFY 7]
Auto] At Hud bl Qloh, B A
Me €48 wAge Fgolud IR
tenascino] 719t spRAAT EFAste A&
A 4+ AN

33, Mackie® & tenascino] A4A4Y uw 7]
e Boegt NEH oz AN FA4E
g Lol &4E w2 dF Ay F
A3 a3 BHEel FUEtn Hag bk o
(Figure 3, 4). =3} o]Eo] Wl=9 tenascin
Folx 9] 7|1 Ho upe} RIS FAdo] €A
5 AFEFA= AL gk ol E 2
¥ 94e fibronectin® £938 ttE 11 FAR
2 o) Fste AHATY lamining] K
YeEldgm sy, & MAaHAEL] Bxe o
A A= Gtz 2 L2

ol g
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HAE9 3 d AT E F3A tenascin 4H
=313 AR VAU Pl AHE X
Ao NES 7™ FLAEHA EXHAY w
AEHF Fdol RANY 2Atn Ao
Laumanen$-*x wWArjel ¢7dete] FAakaf
Aol A tenascin® B X7} ojEF AT}
T SR FAe] AFE o Fole Aletzctn
atqith.

E d7oAME tenascin® AT 7)A sy
3 Sobx A R MEIHA EAFCE A

& Y 4 UYL tenascino] AT ] =AY
Bk ol Kotz PAHPAE F8F o
& o YzEd.

[+]

L

W@ A7 o] QoA Tervos & E79] Zbut
A <F tenascing 12417t F o “ERLT] A
2+l 21} fibronecting 24 A1 b3 Uehdcd
I gt A" QoA Loumanen®
o] u}Ew tenascine] FAFT 2¢ Fo] e
U7l ARete 494 A 7P & F7ME Hole
Aeg Hustu, Whitby™el uwp=m ui Ao
Ao A Efote] AL 1AIE, MMt H o
E 12A7F, Aol g8dE AP 24A3
Fol vepdrri dgich 8 48 & FARAMT

)

BT FAR AWNE ¥ + UYL BE Al
HA7)e) Aol 2 HPEERTH Aol me

arolgkal A zrE .

do) A7t A4 X {FIAA WAE oY
Holl thgt A7E doigkt}d. 1967 Carneys
& ARAEL wFFo BolHE ZAEH A
22U 7189 §Ago] F7te oje g Axdy
9l £} #HelAe YAdaT BEel Yo
2 Busatt. %3 Mester® 52 FFAES
A3 23 AHHA A A BE Ryl el
A7} Fadel AfE FZF0T BOFH D 0
23 Ade A S FX3 7] wEolet
g gdoh. w3 Kana%®& Helium-Neon #| o)
Z7} 4 joules/em’s] FHolA AAre] X fA]
REHR S XA FAY #F& T
AAZItk B 31% vl Utk AbergelE' & of
HEFY HolHolrx BF Fxo HF{A L
A AR ARG R B33 3] He-
lium- Neon{He~ Ne) ) o] =] &} Gallium-
Arsenide(Ga-As) #HolA e AMFY T4
g &Rs8lm o] BA F4el A/7t FAERL

=



3kel glct. 318 Clover$'®& Helium-Neon |
ol A7t mEol MFME, FuME, A,
glycosaminoglycan®] #1|, mYAHdHe T4
5o e uAA] Ferhl Busted F4
2 Fol B 2= Hol Ao Aol disirxe oA
ol gt v HEY ol FA
A4 MES 7]-e P4 FF U
Aol I 7= AR ALY .

B A7E 53o Az AHEH #HolAt
AP T FREDNA FAREE 44 Fo U
zZol vls) dFFolA tenascino] tha F7}
) 2 (Table 3, Figure 1, 2) T FojX= 78 Zo
Z7tgo) ALE BT = UATH(Table 4,
Figure 3, 4). 823 1mRo AAxFAYE
tenascin@ @A 7171 & o] f& &4Al T
Aot AFE&E7) HFEoh O wEY] gie
2 Azg.

‘{Sl-i‘ij, ﬂi}—g“» 15. 33, 34, 35, 36)9] Lenascinoﬂ EH
8 R0 9)E W tenascino] W =3
Fgo TP zF oA wWol #TEHD, 4l
UolME ZAT Heg FAFE FEF E
Fio =80 ZAsltirt FAX KR A
AYE At VAR, 48 FAAR
9, FAEA WA FHE FolxFd I FEHA
Ueldohi dto] tenascino] A E2} o] FE& 9
3t ol dE =UE AFEI FAAFA ©E
A EQ 7]AQl glycoprotein®] F &yt = 2| 3}
8% AL ¥ FHolxyp FFsA.

olHF F4¥ Holo Ad¥FAAE T E
o tenascin®] o] FAA{FIHYFA 4
o] AT FolzAY YA DHI Aol
o, &= Ho|A7} tenascinBIF L =3
Ao gs FAAFA =gl Hvn F
o old dAe A& BEl7] AT AFF
79, A&ddolxe FaeHzed wE x
HES2 tenascingd @ 9] R}o], oAy BRI
of tigh MRAH ATt A& F A
il AHEETH

|

O ot X2 M or

v.2 &

1. Tenascin®] AL hzFZH} AEF 25
A FZ AIMEL 9 HAR, ZAA=x
A Abo] zhA o &3t ).
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2. TR HAET S FAFET 44A
o) Adlel AAzAANAM = F 95
tenascin® LHF7IE Heolu Yo 7TUH
o] ANZANAE 457 AlFse] 109
ol = tlZFo] vlsle] A HHEHUC

3. IR M= tenascind Ld G4 Bt
oy I Hu LPA7|dE ol 7t AT A
e F4AFE 794 tenascino] Ay 9}
AA A 71 Zo] LPHID HRFL
10 Al R ZA A 713 Bol HHAFHYT

4. Tenascin® WEFYAL NEZo AFF
ol Al A f Z7] dAcAE FAJNHEREHY 4
a9} Hasl EARE LEE7 AFsy
Aak o 3 BAxFoE HAU L E F4abol
At
ol 4ol AHZAMNE E wW tenascing WEo|
FAXFHAFA A AR Koz A9
FAdol ATl FAHHW, HEH #HolAY
tenascin® WHE FIAPoZ2HN FF dx
Ao FAARY EXd Zgol & Holgtu
WSR2
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Figure 1. x60 Figure 2. x 80

Figure 1. Histologic appearances of incisional wound of buccal mucosa, control group
{(Immunohistochemical staning, 4 days after incison) x 60 ; Tenascn staining ap-
pears below the regenerative epithelium and speads into the connective tissue areas.
More intensive staning of tenascin is observed in the regenerative epithelial areas.

Figure 2. Histologic appearances of incisional wound of buccal mucosa, experimental group
(Immunohistochemical  staining, 4 days after incision) =80 . Completere-

epithelialization s fourd. Intensive staning of tenascin is observed in the necrctic and

the grandlation tissue areas.

Figure 3. » 100 figure 4. x 100

Figure 3. Histologic appearances of incisional wound of skin control group (Immunohistochemical
staining, 7 days after incison) x 100 ;| Completere~epithelialization is found. Appear-
ance of tenascin 1s Increased quantatively in proportion to wound healng process.

Figure 4. Histologic  appearances  of  incisional wound of skin, experimental group
{Immnuohistochemical staining, 7 days after incison) x80 ; Completere--epitheli-
alization is found. Intensive staining of tenascin is obser ved below the epithelium and

n the granulation tissue areas.
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Effect on Tenascin Expression of Low Power Generating
LASER Irradiation during Wound Healing Process

Sang-bae Kim, D.D.S., Chong-Youl Kim, D.D.S., M.5.D., Ph. D.

Department of Oral Medicine and Oral Diagnosis, Yonsel University

ABSTRACT

The purpose of this paper was to observe the influence of Ga-As semiconductor-low power
generating laser on the appearance and actions of tenascin, extracellular matrix, as healing
process of intentional wound on the experimental animals is taking place. 35 rabbits were divid-
ed into control and experimental groups, and on each, 3mm-long and 2mm-deep surgical
wounds were created on buccal oral mucosa and thoracodorsal portion of skin. Ga-As laser was
applied to the experimental group starting a day of the day the wounds were created ; the laser
was applied for 5 minutes every other day. Tissue samples were taken after the 2, 4, 7, 10, and
14 days after wound formation. Then the healing process of experimental and control groups
were observed and compared, using light microscope. Afterwards, the samples were
immunohistochemical stained and again observed tenascin by quantitative measuring.

The following results were obtained :

1. Tenascin was observed prevalently on epithelial cells, bordder area of dermis, and intersti-
tial martrix between connective tissue layers in both experimental and control groups.

2. In oral mucosa, the experimental group showed significant increase in the appearance of
tenascin after 4 days compared to the control group, but after 10 days, it decreased to a point
which is even less than the controul gorup.

3. In the skin samples, the pattern of apperance of tenascin was the same in both groups, but
there was some difference concerning when the peak period was shown. In the experimental
group, the peak period of tenascin expression was the 7 days after wound formation in epitheli-
um and connective tissure. In the control group, the peak period was 10 days after.

4. In both the experimental and control groups, tenascin first appeared in the epithelium near
the wound area and submucosa, and then spread on th the underlying connective tissue.

In conclusion, appearance of tenascin is closely related to regeneration of epithelium and de-

velopment of granulation tissue ; therefpre, low power laser, which fastnes appearance of
tenascin, is sure to faciltate bealing prodess of oral mucosa.

Keywords : Ga- As laser, surgical wound, tenascin appearance, epithelium, connective tissue,
wound healing process.
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