Azl M7t HAY AL FIAEY
QAFRT wAF 2o HXE Geol
2E 4P A7

Asdigta AFHReG P3G TR SGaA

o &

5 =}

I. A B

I. M8dsE % 9y
m. 48MN

V. % % IF
v.gdg &

3 0 2 8

1. A £

oA ael dol FRHSZAAF Usiok
e A7 AL FA9 Apdeolth. et
A FRAAARAASERAE FUATIV] S
AR AE £ Aoz FHAL U=
B, AAEL AZ2HY O AE ZAES 1
A48 EFAAITA G NE7F R 1§
aﬂo]ql,z).

ady o#d ANxEE HEHdo| A A
AZaHe & Yt Ao AAAY
, 1 ZHv| A g AME AEUYHET
o] &0] %% %47, Cytochrome OxidaseZ: %ol
9] At Al (mitochondria) 7] 5 & X% 84,
A E3ENA % Cytochrome ad E3 M T
ARZe] st F7lE ZLED, ARy
of ojgh Baata &AL, RNAZA A8
» w DNAd tig FHERLH Z okl
Ao glo] ota we A7yt Ao ¥
Ao AsHM, 53 ARz dAHI
Qe AZeEgolxe FRHAFGAFEIL
HE zsE B3 7o FelMe & W

g

2 gy 8FE A dAo|H. olq #I
o EHA osd s Pl wF
820nm ¢} GaAlAsyt 5 &) X & & g o] A = A}l
wWE Ao FAR Y FolMES g Adel
#3 AFE Bol Gl "APHo FHHUASE
Bae uwk 91, Pourreau—Schneider §'"¢]
2 632.8nm¢ He—Ned o) 2 Z Ao w& A
olo] A4z &M FotMEL AHFHT AT
ZH3zl Ao B ATE T MESFV 5O
Hdoen wad mAFdEAe viFel ¥H
H9&E 2% u e, Skinnerd'¥ol
GaAsvt= A A &g ol A2 Ao w2 wigd
Ql7hufob A FrotAl 2 2] YA (Collagen) A4t
o #3 AFE Fa Aol EAHUSE B
1% vl Aok 2y olE MTEEL AT
Aol A fobd Toll AR ol Mol T o
HALEof 2ozl ASodE EFST A
g BAZanE Gedchs A ojo #F
AZo f7HUIL ARHWY, olyl olE
At gl A7t Adlel AR & FotAlEd
el Mt AR, AT Sl AAAE A
YA AEo|AFERGSE FAA, o
Ao g B/rEA Fe o HEHg oA
9] FAHYAAAFEANANRNTE AFTA
el MAA(EARM) Ol thd Hoaso] Udn
Atg drt

b A Az o]l#E Hol 2rdte] A FH<
Aol A 23 Hale FARAEALFIHLN dF
A&AGolH AFHFAZTRIHE NELE
g FFEAAM Eo MAA UA dFSA

(Y
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Aolel AFPolgexrHo2RE AAZF
AGHA F NAAERE FF}e 24Kl
M EE wiek, 3% 830nme GaAlAsur x| A
zagolME ZABRE A AHET F, AE
AAg, duld 33 g DNATY A& §
3 AEAAFTE, 280 FA FHHAH
v A BHFE B MEoAFRERSYE
FrAstdE v kAo AAS A}V ol &
B a3E vlolt),

04308 9 Wy
1. %2 ForM Zul2t

AAH o 2= ARV AFIAT7 As
ARl A ARRFLALxAE T4 44
Hol 2)&] A3 3led, Dulbecco’s Modified Eagle
Medium(DMEM, Gibco)oll AA, A& A
g o, Imm® o|3le] V|2 A HHE
At olo] olE ZAAMHE 800rpmo
C

F

}
5

Hr o

=z
7 gARUY T e §, AAS B,
37C2 0.25% trypsin—1mM EDTAd] 4 30&
7t A3 mekstg . o 7)o fetal bovine
serum(FBS) & FHZT 5 E 20%71 HE=EF 7}
@ thg Qarsd 43Ae AR
A" AEHe 10% FBS, penicillin 100
units/ml, streptomycin 100 g g/ml(Sigma) 9
Fungizone 2.5z g/ml(Gibco)”} ¥3t= DMEM
o2 AFEAA ZAWGEHAA & o
37C, 5% COolN ARG &% F
Fungizoneo] ¥ @5 = wgAE A As}
1 20% FBS, 223 penicillin®} strepto-
mycino| $]¢ FAS FxZ ¥3EH DMEMS
71 gFstdom, F94 Azt 2 wFE
€ FBSTE& 10%=2 W&ok AW A
ol X AfotdEe AAMET T =
gl el o2 2 differential trypsinizationg % &)
ZANGHAZEE & ¢ &ol3A Holxe
AeotMES 194 we ANAEE TER
o224 AWrt AR wet FA &4 A
frotA XS Ae® 4 Udorm, B Age
A AR A folAlEE= 5-TAW Alole] A

td

folxN Eof s)wdstguh(Fig. 1). 3t ujogll &
3o AR wEdFon], 6o HHEA A
& dAct

Fig. 1. A photomicrograph of human gingival
fibroblasts reveals a typical finding of confluent
monolayer of spindle shaped-fibroblasts under a
phase-contrast inverted microscope. X 350

2. M@= o|xEA|

2 A A AL HEdd oA T
A 830nm, g oM A TEE 15mW 9]
GaAlAsRtE= A A @ d o] A F A2l SEMICON
LASER MR —180(Sharp Corp., Japan, Fig. 2)
ol sl th.

Fig. 2. SEMICON LASER MR-—180(Sharp Corp.,
Japan) : GaAlAs diode, 830nm, 15mW
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3. MEMEE B4

Azdg ol Az o3 X 24dfForH RS
AEAZEE 2487 fal dA 5-7AH
gl Aot EE trypsinA 2 dto], Al E
vkl 0o 2 HErA]zl thS 800rpmo.E 5E 7}
AAETE & FHAE AASACE ofof wy
kol 2] phenol redol] 2% #Ho|HFFE
% &t7] % 8t phosphate buffered saline(PBS)
oz MHFEAA 4719 microtubeZ &7 F
AARYFoEN AEL 43} AEHE TE
Ak & EHIE A SAHFolHEY MEHE
HPATF(Group I ~V)3 HEBF(Group V
ez yrsien, 49 AN 2zt 4F
T3 AETE AdPAF(Table 1)2 A @2
3x10°%ells/35mm dish®2, 2l AdIBF
(Table 2)¢] AS$ox= zZ+zt 1.2 x10°ells/
35mm dish® &3t}

(1) A8 A

dolHzALE A@etA %L Group 19 7
$ 59 dgzdeA ME in vitro 4B &
BAstax A@AE 3,711,144 A2 MESFE
TAR AE IR MELEZEE F
gt &3 Group T2 Z e A4d 3AA
g AW A E2EGolAE 1080 AT F
Group TolAg £& W&o NEHEEE =
st ow, Group M A+ 1flashy 59
of ol&) wiFsiviyt ¥ TR trypsinA 2
stol AR SUIF Wz SR #HolA
ZAE AYF T A9 14dA7A] wjeFstH
A Group IelMe e W&o AEAHAFES
23 Ak, 28]lZ Group Vol ALde 1
flashe} 2 Flashes® A3 11dA o] trypsinX
Zlsto] WA #olMZALE AW, AE 144
M7kA wjoFsH A Group I oMot e W&
ol MEXA4A &S FAsIAT

(2) &l B

gl olx o wrE-zEAZ} AF =AY BlE AT
HIRAE FAZAAA FFgsA FF, 435
oz Az g BE AETFY K24 fot
HE45E FY3HA (1.2 x 10%ells/35mm  dish)
%7, qejsle 49 BE Aldstrt.

Hol M ZALE AMEsIA] ¥ dEToEAY
Group Vo] 79 HEAF 4,7, 114d% 9 A X
& AAE A 1NEARNRY EAFEE
ZAstdch #H GroupVIg] A fole H4E A
g 27| Ao E 10370 A
% Group VoA g} e J&e HMEINFES
245 P o, Group IS Aol 48 Az
39 wg 1 flashE AT F AdH AH
o] FHA HelHxAE AWt Group V
oMol e yge HMEAFEES A

g3 HE A, BolAe HiotM g A4t
o} 9lo]A+= hemocytometerE o] 83 oni,
T E AL triplicate® A] &) 8t}

4. chejFE 3 SDS—PAGE

&g fotAEe ARG E ] WA 1%
Nonidet P—40/5mM EDTA/20mM Tris—HCI
(ph8.0) o 2 FA = lysis bufferof A Iz =
A viEgtozy MELg a3, Gy
HAEFe Lowrye WY& uwgton, &
8 2% Bovine Serum Albumin(Sigma)g& A}-&
o, & %QH A(10% Na,CO; in 0.5N
NaOH) ¢} &8 B(1% CuSO,-5H,0) % £
C(2% potassium tartrate) & 15:0.75 . 0.75 &
EF3 £ ImiE AR 1mlg} 4o A LA
1587t v+-8A17) ¥, 0.2N Folin—Phenol £
3mle} B T A& 4587 wEE A7)
F 44 660nmelAd FAEE £F, AFAE
2 AME FERHA HEAAH gld S A
&t gt

St A& folM T EFowaRIduug
A& Laemmli?V2] w8 uwe} 3% stacking
gelid} 7.5% separating gel€ %3 sodium
dodecyl sulfate-polyacrylamide gel
electrophoresis(SDS—PAGE) & A| &Y 5} & o
Gel®] @2 Silver Staini®} Coomassie
brilliant blue stain & 2 3} ¢ t}.

5. DNA EH¥
PBSE Al H& ALY FotHENE 20u19

cell lysis buffer(50mM EDTA, 0.2% SDS)¢ &
&l Al 2mle] Hoechst 33258 0.1 ng/ml TNE
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buffer(10mM Tris, imM EDTA, 0.1M NaCl, pH
T4)E H7h B 8 F, oju ¥RHE ¥
535 & TKO Mini Fluorometer2 3% 460nm
A Z2AHgeoezN 24FotMFe DNAS
A st et

6. #YTXIMo|HY pE

Az ol A ZA 97 A4 fFotAE2
ol 283 gA S Hrlety] e "o 4
HAT(Group 1 —~N)2 XS4 FolHEE o
BHo| oz AT F o 22 PP =
EnAxdo| 33 Bae AYsigo.

& WdE MHRolAEE YA AXE
AR e F2HD 7 FE g {otA X
HE sld =S EHAUHAN 4229 PBS
2 Ro#gA 23 M ASted 0.1M cacodylate
buffer(pH=7.4, EMS, 12300)2 3IAH 2%
glutaraldehyde(4C, EMS, 16220)2 1At &
o M A (FIBEE)T ¥, 1% osmium tetroxide
(4°C, EMS, 19100) & 1At < Z A (HE
BVt 2R E N EHE 74 GA 9 ethanol
e AAAM g43591, 70% ethanoliA o|F
o= AR B YolA Az g5
M X7 E propylene oxide(EMS, 910612)2 3
H3 &, AXEFHE 5o propylene oxide$t
epoxy resin(EMS, 14900)2] 1ti1 Bl &l 1
A1z, 1ti3 8] &l A 2A17F 28] 71 epoxy resin
(EMS, 14900)o A 24A17r A £330, o] oA

A 2-& epoxy resin(EMS, 14900) 2 2 n1 33l
35Col A 12417, 45CollA 12417+ z28l3 60
Tl 24243 AN T FAEEEEY
(Ultracut E, Reichert—Jung Co., Austria) & 9]
23l 60nmA LS FAZ vwrAEI X uranyl
acetate®l lead citrate2 X FEAS & F3 A
24 & ) 2 (BIO sysTEM 1200 EXII, JEOL Ltd.,
Japan) e 2 #a3Hc}.

I A¥A43
L HEYEF

(1) &8 A
AEH ol Aol g X2 fFolA X
MEYZEHARE otz BAH MEAR
L5 E TSYNNoE Yro] zt B nEgt
o MEFFTHEE Group T(HEF)S) A
F37Hg0] g wWEg=z 4E, FALAC.
4% A2l A3 (Table 1)of 98 % Group I 9
A dolARAE 347e AEAFE] d=
o vl 86% 2 4ALEEV gaHJo, 3
—74 Alolol 165% 2 FEFIHAUUI 2 o F
Al Aase B3 GAS 2dozy,
Aol wet A XA &
o W3ts veplch 28l Group
Sole TR golHzAFe HMEA
= To] ul3) 36% =, Group I o H]
Zog Z4AHdrh. 23y Group

ooy

Table 1. Effect of GaAlAs laser treatment on in vitro growth rate of human gingival fibroblasts

Day After Laser Treatment
Group Treatment
0 3 7 11 14
I No Flash 100 100 100 100
I 1Flash ) 86 165 63 113
it 2 Flashes ® ® 36 191
v 3 Flashes ® ® ® 175

2 1 GaAlAs laser flash

: cell number in Gruop I on day 3/cell number in Group II on day 0

x 100

cell number in Gruop I on day 3/cell number in Group I on day 0

(Cell number is mean of three experiments.)
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Ve AsoE 238 3WA #HoHTAE A
TAFeo] EFo vl 175%2 =A Y&
Jozm, Group I % Groupllot= ©& H
s yerdth 2elx Fig. 3& Group T4
HolHzAE Y HAIH MESFHUIRE HETH

1771

vl 3] el graph@ A, #lo|ARAE 37
A Apole] MEF7 2T ¥ BFATH2
2 o8 £%9 o gor FFTHULE

wolF9oh

15

—
w
— i el e b e ek om e e e

—
-

Cell Numbers x107°
[{e)

0 3

10 14

Day After Laser Treatment

W — 1 No flash
[]—-[11 flash at Day 0

(Mean +S.E. of three experiments)

*p<0.056

Fig. 3. Comparison of cell number increments during total experimental period of 14 days
between control and GaAlAs laser —treated gingival fibroblasts
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(2) &8 B

Table 20| ¢]3l®H Group VI9] Z$ 438 A
9] A (Table 1)} A2l #AE FAS e
Wl &, golA AR AEAAAL 7HAS

old] o]l & FF, 283 AH AFAAY
AL e Aoz AYAHY .

¥ Group VI2] 7 £l Group VIo] B]3)
AAHQ G FAsGod, FHR FolA
ZAIE BE FE8E 27 AFTAE U
o

w5 A Eedlae]  2oiA Group VIO
Group VIRt 32 3t& vewc.

Table 2. Effect of multiple flashes of GaAlAs laser on in vitro growth of human gingival fibroblasts

Day After Laser Treatment
Group Treatment
-3 0 4 7 11
- 1.5 24,53 13.59 39.32
+0.17 +0.10 +1.44
A" No Flash
*100 100 100
— 1.5 3.57 17.67 37.50
+0.16 +0.09 +0.96
VI 1 Flash
® 79 165 73
- 1.5 1.93 9.34 431.75
+0.11 +0.17 +0.97
VI 2 Flashes
® ® 43 161 118

2 : cell numbers x 107°
(Mean+S.E. of three experiments)
: growth rate expressed as percent control
¢ : GaalAs laser flash
: p<0.05, when compared with control
¢ . p<0.0.50, when compared with 1 flash

2. ctefEl @ 9 e 3 profile

Table 3¢ 9JalH X &M folAEy v
Agtake] Qo] @ ol M3 FAFFol A &
e feolgt WaE Holx Ygten, £3 u
B golMzAFAMNE dEEH FAIS &
F& Jelyd.

a3y Fig. 40l 9sldE A EXuw Ao
Profiledll %lo] & W& el =, glol A
ZAF A F o ofH FR9 whlAEo g

ol Wjste] FH ez A Fadte &
& detden, golAHEAE 1dMdE o
STl WEE vEtlio. 28y geolA
AlF 3 Aol dHEFEY o ¥33% band
< 237 TdAd e dxaEd A 2L
=9 F4e deinh

o U1 PN o ox
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Table 3. Effect of GaalAs laser treatment on the protein content of human gingival fibroblasts

Laser Treatment Day After Laser treatment Protein Content{(ng/cell)
No Flash - * 593455
1 Flash 3 57.74+7.2
7 528439
14 629+8.1
2 Flashes 14 650.4+7.3
3 Flashes 14 60.3+58

? : Mean+S.E. of three experiments

Laser Treatment

Molecular

Weight (KDa)

205 >

116.5

80

49.5

Fig 4. Effect of the laser treatment on the total protein profile of gingival fibroblast(SDS—
PAGE of 7.5% separating gel). Equal amounts (40ug) proteins were loaded at each lane.

—135—



3.DNA &3

Table 40 9J&tH A 24 folH X% DNAF
Fol Ao HOIAHLYRAIE o= AT E

ol ¥3) EATHOZE F9% HEE »
ol A @kon, 3 HrB A o] FAF A

= WEIZH FAY FFS A

Table 4. Effect of GaAlAs laser treatment on the DNA content of human gingival fibroblasts

Laser Treatment Day After Laser treatment DNA Content(ng/cell)

No Flash - 2 0.015+0.003

1 Flash 3 0.014 £0.002

7 0.014 +0.004

14 0.013+0.004

2 Flashes 14 0.0151+0.002

3 Flashes 14 0.012+0.003

2 . Mean+S.E. of three experiments

4 SHHRIYUOIPY DAL 4YA% 79A 2 1AM HE Aods

4 AE UHE AHEHGolAXA £F
2 AFAAZe M2 Z F(Group I-N)E
A2 fFetA R oA T2ESNFA S EFA
Ao R ez B A & 2ok

(1) Group I

APAIE GdRe FE vmH Auf&(F
3,000u8) 9] AZAA M Ezrol ERF uF3o
Ee EESA JIAE He Yo AKotA
E7F B eI cH(Fig. 5). 38 A@AF 495
He FS AFolAZUAA 2% 28Uy
A A 7} (rough endoplasmic reticulum) 3 A} F)
(mitochondria) 7} #&=E A} (Fig. 6). 28]t
AEAJALFAHANANELE A BFHA ¥k
o 3E HEAFR 7IH HE G XY
LHAFAE7 ARl dF A Eooi(9Fig.
7), AEAFR 1144 He AFfdde AZUL
7] & (organelle), FHAGFTZ 2L HNEYUAH
FANAG RS S #EH g, 8).

(2) Group I

HEAZ 44 HE S AEAY 4 2
Hid, 281 @AY T L IR A
71E4 & &¥ol #EHUN(Fig. 9). ¥4

Group 19 Ao Hal H& AT XU
&71#9 F7h agla e EuFEs 7
H AHEAYLRAAVALYRE] BERHYoH
(Fig. 10, 11), o]2i@ £7e 4gA= 1147
HE BfodM oS Ao

(3) Group I

AEAZ 448 He F AgA 24 2
), 282 FRAYTE D ATAH A
Z1AAE2 o] Group I 7S vls] &
A stk (Fig. 12).

(4) Group vV

At A e F4 "9 ond, 28a FRAgGF
Z2 3 AETAJLAFANAHEL ZF7gAbe]
Group M9 A%l & wBrp #FAsEcH

(Fig. 13).

V. 32 9 23

dH 7] Carrel 5, Howes 5%, Howes %
), Howes™ o] Hutol} wR9 o dz%
9] A Fol Fa) AF, BT w gon,
3k Stearns®™, Schilling 5%, Dunphy %,
Ross 5%, Grillo®, Levenson 5%, Ross 53V,
Seddon F®o] AzAZAAFHE F 7|7A
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2o HdFotMEe LFo #&l 53 oY
AFHEHAN Y o FH5EGH
2 A, 3% v ok a2 AZRFAFAA
SZ2NFHRN B A= Mester 5%, Mester™,
Mester 5%, Kana %9, Bosatra &%, Brunner
5% D Cho”, Tominaga 5% Fo] %3
FHAd HAEHEHHNHE ALY A
ZHoA HANANFEAELE, HNEAETH
Zdo| AN DYIFAEAAI HRolAMEgYs)
E Q7 231 v ot meEtA &g o)A
9 o]y AxFHAMNARFZTIAI ZHSA
A2Y dojdg FAAYFAARTTGLE §
€38l e A7 FA Huisetria s
dAolr, 1 AL "ol BME HEBW,
Pourreau—Schneider %'”, Skinner $18) %
of -, Bag ut vk 2} olE dF9
A FARANFAA G i A S oA
ZL71Hd gl o] Aol i wEF A
22 AlFHO o] AL FHIILA B JdFE
Al =38 4ot

fa geolx(LASER)¥® “Light Amplifica-
tion by Stimulated Emission of Radiation” 2] ™
HAZzel A FAE FHAEA AUAY
W&ol o3 FHFEHPLE LRI,

dlo]H+= 1917d Einsteino] 98] 1 o3
A7 AAE ol Be #AEA s o8
2 ZWolA dTHAH Fooy®, HdAHoR
£ 1960 A& o2& Maiman®e] 9|3 &u)|4
AEg ol &3 #HolAr MYE oF HEA we
o8 FH9 #olA7 Y, &5 Yot
~44,46)

glolx el 23ty FL&EHAA NLx7)dE
Iy olAe o dAFS8o] FHIOY,
2 Soft Laserg}1 5 E2l& low level laser®
& A&gdelArl MEgd e e &8
Fob7t e ok & 1971 Mester 5490)
AeEdolAE YA JREAYY AR &
|8 Ag AFoR, g2 1 & EHV By
Hi on, o7y 19803 o] Eolx ¥l
A akgie] ko] #Qle] A olAs A&
BEHEAM 1 8y g8 HS &Es
HI e FAelth 38 XA E ¢
ZeftrRagie] AgaAEHARYAM 4
4, E 4 F4ANFE2 59 BHoR A&

Halo]x7t 45T Qeodd o Fadoly
ZE71H el B M 013 =Y oAX7 @
2 AXelt. wiE o]HF =T Qo £3
FHAFENENE UZHEN 3 AT HET
A & REE duxt Fo| B Ao B3
o7l & &},

ARt o2 AP AFEARE YA HE
3t7] falAME AP H4YEY S A¥AE
o] Mol AAYHoE FQFch” wgy B
AT AE o] HE FAsE x2edg o
Ao FAAFEINLS FFE AIH Sl
F4% QAE AFTHNE F Ae AFEYANY
HEAS 2 A3 49 ALY fFolAEE
Agalgct. vkstd AAZZHYW HRolAE
v AAA AHe e Had 4F & AT
AR AFA e §A8E S4HN, 0 A
/AR FUiH Kotz Yol TS
o, A5 FAAR7 FAHE Aoz 4w A
U7 Rk, E B AFoAE 537
3 Al 224 FolA X HEFH A
E ZABISEY ), ole A EL dATFoA A
7t ol8 HFolAEE gAoz § AEA
Hrr AT AEAY SHAAM ¢ ¢4 A
o8 RIFHY wiolh,

B dFFPYg Mol zAd BE X
SR EY HAGFELSRLANAM AEY
ZE&g Esd Uz szstgded, ole
43 AS] A AT AsdsEg wazv
o &l (Fig. 3) @3] BAH A24H3E 1
AgrHoR vadte Arde 4 497
Y AESLFIIEE ¥ AEE 3] ¢S 9
7t 23 AAZ g AFAAE Ay E
ol AREHU7] wjEolch. oo wiet Table 1
—29 Fig. 3& F@E3ad, A&gzojA x4}
of WM& A&MAFolHEL AYgHIFANL
ol N ZALE ZAsi}r} 3Y olF 5% F
Al FAVNE HAM AR EE FEHE
DAE de AoE HrEAGY. o)HF A
v #HolMERALE BAAYoE A£HHA HEA
A& veld g § Pourreau—Schneider %'
o AFdHge RRHFoFE Aoldydd u,
£8 B AT7A #HolHzRAE 3UdMAR] A
S FotA X YA Eo YA HaE AL d
oA ZAAIZEo] Aol AMRH o E AU ET]
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FPAUA AFE AEEY HELR AR
"ot 9 o)A AL 39 ol F X 24 frotA
o] 4Ago] F7HE AL AE&EYoZHE
ol AfolMEENN AEREEFA A
¥ 7} Go phaselt G phaseZ FAYUAAY
TE NEREIFIIV ZAHAY dELZ A
FEO%, ol RES AT Qo] ME
F719] Aeto] G, phaseZ o] ztolox H[ R
FHa®W, B3] G, phased #x ¥t 37
Mo AGANRe BAAAN A= 3
oA ©& I, EH HEYH oAz
Atoll o) HFotAEST 3718 AL Holx
REHoR: MEEYIF7|4S M phase o] F
HNEREGF7IE olgstd &% FAE AX
Eo] M2y olA7}l ol AFPdeE R L3}
o Hig MEES AMERIZEIZ AAYT 2
o AEFAe FAHYY WEo2 Asgdh
0, 28 B A7 Ygd 993y #3 S,
ARUE T AL FIANET HEge o
AE FAdsA ZAE7] s M XY trypsin
A2 ste) =AujF&GAlel replatingdt= #3
A7t ARt Ee AFe] s 4T
AFPoz AL HAEZAZE FAANRE
HsA S A WAY £ Yo ASHG®
57)

B8 H2gdolNy FEHERAAAE F48
A", FUA do|HZA olF Yt HMEAH
ZeHYA(Group M) AAA H ol xA
o] % (Group W)l Ao vl ont, A
g golARAl AFoles AEYFEol 175
%2 AAAA7L Jeux Fd vH(Group
V), ole ¥4 #olAxA ojFe] FFa%
7} AW PolAzA A Fo AAANeG I
Ho] Yetr e esg F2Ho.

add 438 A9 A¢ HA2geoxe FE
ZAte] @& MEAAAEHEA HZWATY
AEF7E A2 FU3x g7] Wi 53
FEZA T HMEAYFLEEI}E /I
oJgdoes EAHe UEHo JooZBHN,
Ay BE Fi AFAFAHA HE2HHEHjAE
ulg] ZAlBle HEAZEEZA0] AFHe @
AREE 9% 9 HEZ 43E&E 334,
BagozN X2 oA FEZAEIAE
AgsA HrstnA Aot

ozl TwdolA AlYE 4 B(Table 2)&
Fgadd, A2gHoiA 13 =Ale 23
ZAL Alole]l AAAS] HAAHQ Aolx I,
YHozx 23 A7} 13 ZRAIEG $438

£ 47e] #AHA ggerd, 233 4¥
Al 11979 vRg HEZFEE2HAAE A
gHoz fo8 FA2E YeENY Bl ol A
28 oA WIEZAZHY 7 FFY +
T UAE AR F2HH, old #HiAM= FF
A&l d77F Bo¥ AoZ Asggr.

8 B dA7edd Aol ARAbe ot
g ANeHFolMES HAHAFYEH LA
2 A FoiAxgd D AYgF AHY
AH(Table 3)& & Ad, A oA =A
olF HfoldE THHAYYF AMc= 7
AHogr, a8 ZAHFLF/HAAE d=
o uls] EARHOR FoAw HH /A
th. 28y A EdulAd profile(Fig. 4)1A4 &
Z9o] duidoe] FHolA XA AF FAFHUAG}
3d ol% FFHe A, 2813 Fig. 2049 A
A3Ads vim, 243 & o AtHc oA
Yel s de@dEo] A% FAer]) Bre
ARz2AE FEY £ s BYA F, FF9
trigger protein®o. 2 FZHch #A o
trigger proteing M E o]l SR T o4 &34
HE AEZ ddF G, phased] EAAAF
(restriction point) € o] MEEIELE F=3
£ Ao FHIT Yo,

FF ol dyAES FY] FHsH £
AYEGE FFEAM H3le UFd HEEH
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Explanations of Trasmission
Electron Micrographs

Fig. 5. Group—1. Control

Two control fibroblasts reveal abundant, irregularly
branched cytoplasm and ovoid, large nuclues
(arrow).

Fig. 8. Group—1. Day 4

An active fibroblast reveals abundant rough
endoplasmic reticllum(RER), mitochondria(M)
and a paucity of extracellular matrix. N,
Nucieus

Fig. 7. Group—1. Day 7

An active fibroblast reveals rich rough endoplasmic
reticulum(RER), free ribosomes(R) and
considerable extracellular fibrillar matrix(C).

Fig. 8. Group—1. Day 11

An active fibroblast reveals mitochondrial
hyperplasia/hypertrophy(M), lamellar body—
like structure(L) and abundant extracellular
fibritlar matrix(C). N, Nucleus

Fig. 9. Group—2. Day 4

A 1 flash—laser —treated fibroblast displays rough
endoplasmic reticulum(RER), mitochondrial
hyperplasia/hypertrophy(M), lamellar body —
like structure(L) and considerable extracellular
fibrillar matrix. N, Nucleus

73. Junqueira C., Carneiro, J. and Kelly R.O. :
Basic histology, Appleton and Lange,
Connecticut, 1989.

Fig. 10. Group—2. Day 7

A 1 flash laser — treated fibroblast reveals abundant
rough endoplasmic reticulum(RER), free
ribosimes(R), extracellular fibrillar matrix
material (C) and lamellar body—like structure
(L).N, Nuleus

Fig.11. Group—2. Day 11

A 1 flash—laser —~treated fibroblast reveals
mitochondrial hyperplasia / hypertrophy (M),
abundant free ribosomes(R), secretory vacuoles
(V), lamellar body—like structre(L) and
abundant extracellular fibrillar matrix(C).

Fig. 12. Group—3. Day 4

A 2 flashes—laser —treated fibroblast reveals
mitochondrial hyperplasia / hypertrophy(M),
considerable free ribosomes(R), lamellar body —
like structure(L) and abundant extraceliular
collagen fibrilis(C). N, Nucleus

Fig. 13. Group—4. Day 4

A 3 flashes—laser —treated fibroblast revelas
abundant rough endoplasmic reticulum(RER),
mitochondria(M) and multiple strata of
collagen fibrills(C), Pericellularly. N, Nucleus
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An Experimental Study on Growth Pattern and
Ultrastructure of Human Gingival Fibroblasts
Treated by Low Level Laser

Nak ~Hyun Ahn, D.D.S., M.S.D., Keum—Back Shin,D.D.S., M.S.D., Ph.D.,

Department of Dentistry, Graduate School,
Chonbuk National University

[ABSTRACT]

In order to verify the acceleration effect of low level laser(LLLL) on oral mucosal
wound healing process at cell biological level, the author studied growth pattern and
ultrastructure in human gingival fibroblasts flashed by GaAlAs LLL—830 nm, 15 mW —
for 10 minutes/flash one to three times at interval of 3 —4 days through the evaluation of
cell growth rate, protein conent/cell, DNA content/cell and ultrastructural changes for
14 days.

The results were as follows. ;

1. The growth rate in gingival fibroblasts treated by LLL showed 4 orderly stages—
decreasing stage after LLL treatment, acute increasing stage 3 days after LLL
treatment, resting stage and recovering stage.

2. The effect of multiple flashes of LLL at interval of 3 days more or less was not
proportional to times of flash on acceleration of growth in gingival fibroblasts.

3. The total protein content per gingival fibroblast was not significantly changed by
LLL treatment in comparison with control group. But some kinds of protein which
might be cell growth promoting factors were decreased immediately after LLL
treatment, thereafter were acutely increased in cellular protein profile.

4. In ultrastructural changes of gingival fibroblasts treated by LLL, more prominent
rough endoplasmic reticulum, mitochondrial hyperplasia/hypertrophy and increased
extracellular fibrillar matrix were observed in comparison with control group under
same experimental period.
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