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Ao Go A FAedHES g NBAE
3 AeA 449, AF 2 FAAFEFZ 59
Ex oz &Yy oAt 851 vt A
U 713 #alM e of w=#e] X7} Bt
EEe 2249 444 dgd ] A&
ol o X FH e wiid g FFA
FEATH7L AFHD UE v, oo AT AE
s Ay g BAAYEESH A9
g3 B0 8 3= gk AT FH o
A HE&Y o) ARAT NEEE S FESL
(Clover®} Priestley, 1989; ¢Hal 41, 1992), =A)
e Y=g Azl 7)™ (Mester F, 1978), &
YA FAALH S 43t (Abergels, 1984
), AfotMEe F24E FA 30 (A} A, 1992
Hunter %, 1984; Re$} Viterbo, 1985a; Re$}

Viterbo, 1985b; Pourreau-Schneider %, 1989),
A &4 frot Eujje] AtztE4A 9 RNAE F71
A7 E(Chomette 5, 1987; 33 41, 1994), ¢
Ao} A A EBHAEE U B
H3 s 23y HEHeE el olF d#
4 e AR FERZ L) U FE7|HeE
E dY/ANR 331 U Bo|n] Fdo A
Hdde of$ FET HAHolr)

B3] ARAP L FS5IA, AEFDA,
AzA A e ATAE AXNY 4594 2
AxZEHGANNE FHAHHEF, X 59
GZANEERH cytokineEe] =0 @
FHY AENH gAES UYehdo 2N Fx
A B 2AASE ofr]dtn, ©]E cytokine
B Afotd e 34 9 nedR F4EA
3} 2L G449 H3lE dodx . G54
T 3 AYMEEC] #2l8le cytokine ¥ gro-
wth factorg°] AAARFAH ) AH ouig 4
FE A Ao M E o § AvtE AR E
o] R Y vHLee & Lucas, 1977; Wahl &,
1978; Neilson &, 1980; Seppa &, 1982, Nara-
yanan &, 1985, Leibovich®} Ross, 1976; Korm
%, 1980; Jimenez ¥, 1979), o] ©dA X9 ¥
guhyie] A¥Hoz B4AD 71" A
Z5H9 AEAH Fel=+ cytokine ¥ growth
factorge] B¥Hog 2R3 JYzyuict
A7 gutd At U fEo 2 ARG o
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U 2 AT AxEuhid JEGH &
AR o] wra g Ql3fa, /X R o A
ZARY T L dYAH X2 FE F2= T basic
fibroblast growth factor(BFGF), transforming
growth factor-alpha(TGF-a), transforming gr-
owth factor-beta(TGF-B) ¥ platelet-derived
growth factor(PDGF)E©] fibrogenesis ¥ ang-
iogenesisd| Al FE3 JE e A2 W
A} Riches, 1983).

A Fo Z71dA ] SR TE] FEY
o thFe g vehued, ole o]F AEXE FH
$2 ¥+ cytokineEe] A3 #9 F8 AAY
& Az dFdE Aol & F UK
Matsuoka$} Grotendorst, 1989). &H A X
v 34 3L Alagdel h&A AE7Izte] A
dF &40 BoE ¥FE YehieR
W, £4F ol FolzA PAPAZ] € AFolHE
9] 43} G437l A HA FE@ =
g oA EE B2 FFY cytokine 2 growth
factor® AAtste] A X, g7, FARHET
2ol autocrine ¥ paracrine 715 < UYEhgo
A HAoukeg e Bt oyl HAfoME
o] MEZA3 714 LAY E cytokineRH &
AN o 2N FFAFHE ST AEFACA
oA FAHA 2H/NTE /M AEEA &
gt AAA g (Parslow, 1994).

A& oAt ASHAE £ A vl
= oo Z o]lE M X7t #El3le cytokined
W32 2Ysted AT FAA KR A= 9FS
n) x| glgtn AR AR o} & 7R A& EH oA
ol AT 2 HAMEY] 7] 5HAS el B3
TFE w$ nF3 A4Pes AE&gyolArt ¢
79 Al E£Z2] 3} mixed-lymphocyte reaction
(MLR)E AslA| Aotz g Ohtas(1987)4] Ex
A xolr},

weh £ AT oA Atste] FAA K
g 9] 2t dA A A& o) M ZA} FEA
Frol MAe TS ARG 9 FAAYEEH
Fo A grelaal, A, Mg 24 frohA
X, AFolA X line, EFHE line ¥ AFAXE
lineo A& o|AE ALY A L] 4]0
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uxE G P AXBYHA FEAE £
AR FAYEE vimgozn AEe o)A
2Apel] oste} A X AL HEE BE,
24, WARAT tael A4S A B2
sl upolth,

I A8 Mz 3 2
1. NIZEHHSS

AP A EEAM ] K&y FolA X A
& AFz2FdA B4 ARl st AH
g3 AezxAozgRyH 025% Trypsin/lmM
EDTA(Sigma)E A ¥£& ¥ 3% ¥, Fungizone
25ug/m(Gibco)7t TFE vl gAY FFL
vl k3t th& penicillin 100U/ml, streptomycin
100ug/ml(Gibco) 2 fetal calf serum(FCS,
Hyclone) 15%7} ¥3¥ Dulbecco’s modified
eagle medium(DMEM, Gibco)oll A i 3t th.
Aol 5-7 AAlele XA fotd e
AL-g-3 3 ot

2] 3 A fo X linegl COS, th4 Al X line
°l RAW?264.7 2 promyelocytic cell line®] HL-
60t penicillin 100U/ml, streptomycin 100xg/mé
(Gibco) ¥ FCS 10%7} %€ DMEMe|A wj
¥t

%3 B cell line?l WRI19n.1, 230, helper T
cell line?! Jurkat, HuT78 ¥ cytolytic T cell
line?) CTLL-R82 #1¢} 54& A=Y &
FCS 10%7} ¥3¢ RPMI1640(Gibco)oll A ¥ &
agen, € A% 37C, 5% CO; 2722 W)
&t ot

2. MZESH0IMZTAL

£ AZoA A3 A2 ol A = B
830nm, HCIARAIEEY 15mWe] GaAlAsyt
S A28 g oA &2l SEMICON LASER MR
-180%(Sharp Corp., Japan)elth. A& o)
AZAFE A3t AFRFAEES 800mpm 2
SEZF YA & T AHNE AA D vy



W] phenol redsl] 23 g0l A F5E HAIEH]
28] Dulbecco’'s phosphate buffered saline(
DPBS)e 2 AlA% thd microtube® SR
W0xgE 587 ARSI FAHNE AAG
& Agzd wel AR (2-108) AEHY
golAzALE  AlgEdnt A 2A4 ot 29t
COSE HA&2dH oA 2ALE flste] Wl FH Al
A ol 025% Trypsin/lmM EDTAE ©]
259901 RAW?264.7¢ rubber policeman<,
283 CTLL-R8S 1mM EDTAZ o] &3kt

3. MROINEQ YA (PH)-thymidine
incorporation test

3-1. Az o) Mzl 2F X 24 FobAlE
o] ZAl&x W3l #F

2 Aol EE A AR 28 % 5%
b 2AFeE & 3000 cell/welle] S1Al 96-micro-
well plateol] platingdhed 24412t wlj F3} 11, [*H]-
thymidine (NEN) 1uCi/well2 8A17F pulsest3d
t} 1 t}& cell harvester(Brandel, MD, USA)
2 484 % Liquid scintillation counter(Bec-
kman, LSI180DE AXWZ #HYE radio-
activity & countdtFth BE A¥ L2 triplicate®

A ey s,

3-2. A& o| A ZAle g HANEY T
&5 gl @3

RAW?264.7, HL-60, WRI19n.1, 230, Jurkat,
HuT78, CTLL-R89] WM X lineol &4
o)A & 4% B2 7TEIF A &, 96-microwell
plateg] wello] M EE-S 5x10° cell/wells| Al ]
A A7) 3L 2441 7F v FE T, [PH)-thymidine 1
uCi/well 2 84 7F pulsestieh. a2 ohg 224
ol oA ¢ FUE WHO R radioactivityE
countd}$3 th.

4. MROINIZQF HAMITZO| Northern blot &
A

2 e fold X dEE, AFHIHZA

T, lipopolysaccharide (LPS, E. coli 0127:BS,
Sigma) lug/ml AAX] F A& eo| A ZAMT,
interleukin-1B(IL-18, Genzyme) 2ng/ml A A]
& Az Yol RAE LR Yol AEstEe
o, LPS 3 IL-1p9] AH X 24A1HE3t Al
sttt AEHH oA RALe 483 AlFBEEe
o, A& oA ZA T = 12412 Bt B4
2 o] wj kst & =3Hste] RNAFZ At
£33k

A GolA £ line COSE W Z2T, AE&HH A
28 L& 5B ZANE, LPS AAA F A=HY
o] A ZALE B IL-B AHMX F MEHyo|HZ
AbE o2 ol Agsisien, LPS % IL-P
o] AAx 24 P A&y ol 2AFe] Ao
HR L A 24 fobA Eoll A 9} FLaT

HAME line RAW264.7, HL-60 2 CTLL-
R8E AZ8g ol 2 587 A e BAE
¥l o] 6A17F w3t F 88t RNAFZ|
At&-st ot

4-1. RNA #&

X249 G-obH E, COS, RAW 264.7, HL-60 &
CTLL-R8 AXE 7zt A58k 2 Al ¥
A2e AEEE 107 cell® ol RNAFZo| of
g3ttt RNAF &2 Chomezyski®t Sacchil
1987)9] guanidium thiocyanate W< At
£3l9lony RNAFZ| Al4" 2E 892
diethylpyrocarbonate (DEPC)Z X & & &5
g zH)3kdth Cellg phosphate buffered saline
(PBS)2.2 A& & 10° celld Iml9 solution
D(4M guanidium thiocyanate, 25mM sodium
citrate pH 80, 05% sarcosyl, 0.IM 2Z-mer-
captoethanol) & A 7Fslsith. 50uel 2M sodium
acetate, pH 4.0, 500 el phenol, 100 ule
chloroform-isoamylalcohol EF2(49:1) H&
A&H o Hrlste] £ F 102F et
A Mekstn 158F¢ d-gd FoblE F, 4T
A 10000xg & 2087 94 Eelstant. 843
% thE microtubed) %% F 500 ulel isopro-
panol& A 7bsled -20T M 1417F o} FobE
o243 RNAZ AAAIZG. 4TAA 10,000xg
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2 2083 94 F AAES 300u
0.1U/ml RNasine] ¥ F/FFol 0]z, 20u
9] 3M sodium acetate, pH 5.22} 900ule] 100%
ethanol& F7}sted -20CAAM atFF<t FobF
Atk 4ColA 10,000xg2 15837 YA #e] 3t
o]z RNA A E-E 70% ethanolE 13] A3
3 & AFAZAIA RNasin 0.1U/ml7F £3d
/4 20ulel] SafAIH

4-2. RNA #7]%% % transfer blotting

RNA¢°l formaldehyde, formamide, MOPSE&
E§sta] 55Tl A 1587 denature A7 o,
loading buffer®& E&3le] 1.4% agarose/form-
aldehyde gelollAl  IxMOPS  buffer(0.04M
morpho-linopropanesulfonic acid, pH 7.0, 50
mM sodium acetate, 5SmM EDTA, pH 8.0)& A}
£l A7|GF3IET o] gelS THTE B
AlZEESE A3 e & 20xSSC (3M NaCl, 0.3M
sodium citrate, pH 7.0)9l 30%7} soaking3td
Hybond N' membrane(Amersham)ell capillary
transfer blotting ¥ ™S membranes 2xSSC
2 Al ste] F7]5] AZAIA 80TClA 24]2E
TR

4~3. Hybridization

8] " membraneS sealable bagell ¥ 1 pr-
ehybridization &% (5xSSPE, 5xDenhart’s sol-
ution, 0.5% SDS, 0.mg/ml Salmon Sperm
DNA)C. 2 65TColA 1A]7HEsH wgAIZl &
Multiprimer DNA labelling kit(Amersham)2}
[a-"PJdCTP(Amersham)& A}&3t] gHE rad-
ioactive probe® #Z% =<l hybridization-&}
mi% 4x10°cpm¥ e F& 100TNA 583
denatureA] Zt}. DenatureAlZ] probeE hybridi-
zation solution®] A 7}ste] 65°CN A A3t
Al 16-24417F WHEAIF T Bagell € £4& A
A% T membranes MZ3I| ALY AHA o w
2t AH3std -80CollA X-Omat AR film(
KODAK)9 7¢ &<t Z3AZ T
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4-4. DNA probe

Hybridization®] A}-83% cDNA probex heat
shock protein 70(Hsp70), IL-1B, macrophage
inflammatory protein(MIP)-1¢, B-actin 5°|d

ot

Table 1. Radioactivity incorporated into low level
laser-irradiated or -unirradiated gingival
fibroblasts

{*H]-thymidine incorporation (cpm)

unirradiated irradiated  irradiated
control {2min) (5min)
595 930 766
595 907 795
697 1007 819
568 351 923
592 710 736
586 334 1011
MeantSD 606 * 46 873+101°  841+105°

a ' p<0.00! when compared with unirradiated control

mZ

Z
o)A zA 7} vl e F3-g #ag A7, o
T 606146 cpmell Hldtd 28 A 87
10lcpm, 5% FAME 841+105 cpme 2 Z}
44%, 39%°] BAHoZ Foj NEFAHZZ
12 Yvelfleny, A7)k Wl o3 3}
ol A9 YUUTHTable 1). EF 224 FofA
T L AFoE line COSOl HEH oA E
ZASH, A xS #ANE Aoz g
Hsp70 F3Ale] YAMFEE davnd Az
(Fig. 1A~1B), A2 fotHxe A5 A&
golA S ZAstE-Sul Hsp702) Hdo] F713
Z15h LPS 2 IL-1B & A RIA] ] o] 9]
Z7171 91 tHFig. 1A). COSe] A$%= upzabzl
2 s Beon, HEH | ZAA] A
ug} HohE Ajolrt TAEA fshrHFig. 1B).

o] HAMXE lineoll A& o|AE ZAlst

T



(1A)
Hsp 70

Fig. 1A. Effects of low level laser irradiation on
the heat shock protein 70(Hsp70)
gene expression of gingival fibroblasts

1. Control

2. 4 minutes irradiation

3. LPS pretreatment and 4 minutes irradiation

4. |IL-1B pretreatment and 4 minutes irradiation

Qe MEZd njxE 9gE I A
(Table 2, Fig.2), A2} A ¥ lined] RAW 264.79]
729 of 3u}9] 24 EAEAE vELY 28, pro-
myelocytic cell lineQ! HL-602] 7 -%-l& of 7
W) o]Ate] ZA&Az8g Uehle BE 4
PAANE 3 7 AT FAENARE B
t}. 284 B cell lined] WR 19n.13} 230, helper
T cell lineQ! Junkat® HuT 78, cytolytic T cell
lined) CTLL-R8 £9| A%l 2F B ZAIT
o] Hlate] EAHCZ ol xfo] & HolA] &
big=3

HAANEZE AP ol ARAR AXFTHO|
A 271899 RAW 26473 HL-60 223
W z}o] & Ho|x| &%t CTLL-R8d tiste] Al
TaAAo] &3] BHEFEHE FHAE E
HFH LS #AF AINFig. 3), Hspl0FdAE
RAW 264.7% HL-600] A& olAzAE &
A% fAALHo| F7tstAtHFig. 3A). MIP-
la= A M X lineQl RAW 264791417 A &Y
o] A ZALAll] B f == oM (Fig. 3B), IL-
18 RAW 264.79) A& # o] ZApA o L&
a7} 2 dojort HL-60914 € 8 2ol
glo] wjekg walo] 3, CTLL-ReIA & &

Hsp70

(1B)

Fig. 1B. Effects of low level laser irradiation on
the Hsp 70 gene expression of COS
cells

Control

2 minutes irradiation

_ LPS pretreatment and 2 minutes irradiation

_JL-1B pretreatment and 2 minutes irradiation

5 minutes irradiation

LPS pretreatment and 5 minutes irradiation

_IL-1B pretreatment and 5 minutes irradiation

No o NN

Mean ¢ 5. D.
25000 T T Y T T T T
A : Macrophage
. B : Promyelocytic cell
C:Bcell
20000 - D:Heper Tcell |
-~ E : Cytolytic T cell
g
B 15000 |- . 4
w0000 b . _
€
3
£ 5000 }+ .
RAWRGAT HL 60 WR1%e) 230  jJurkst HaT78 CTLL-RS
(A) B _

Fig. 2. Effects of low level laser irradiation on
the proliferation rate of various immune
cells

O : unirradiated

© irradiated

*:p(0.001 when compared with respective

unirradiated control
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Table 2. Radioactivity incorporated into low level laser-irradiated or -unirradiated various immune cells

[*H]-thymidine incorporation(cpm)

Cell Type Cell irradiation )
- +
Macrophage RAW264.7 25574400 7,825¢1431° )
Promyelocytic HL-60 2,496£438 18,240:3115°
B cell WR19n.1 22361247 2,1481126
230 1,321:359 1,582+70
Helper T cell Jurkat 5,726+87 5,507+245
HuT78 1647423 17124388
Cytolytic T cell CTLL-R8 3,383:316 36811314 B

(n=3) Mean ¢ SD
4 p<0.01 when compared with unirradiated control

(3A)
MiIP-1da
- (38)
(3C)
IL-18
B-
actin

(3D}

Fig. 3 A-D. Effects of low leve!l laser irradiation
on the Hsp 70 gene expression of
various immune cells

1. unirradiated RAW 264.7 2. irradiated RAW 264.7

3. unirradiated HL~-60 4. irradiated HL-60

5. unirradiated CTLL-R8 6. irradiated CTLL-R8
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52 ggkth(Fig. 3C). B-actin A
BE A AL fARHA 4ot B ddo A}
g RNAQ| ¢o] ui7f dAlsteslos iy
o} (Fig. 3D).

2 & o

v &

A gol A (LASER)# “Light Amplification
by Stimulated Emission of Radiation” 2] ™3
AN FEE FAEARA oA FEE
o ogt FFEHANE Fath golxe 1917d
Einsteinoll 28] =1 | &4 A7} AAIH o] )
B G el oA FWHAAM Ay o]
A o AAAoRE 1960d 208 Mai-
manol| 9|8} FHAA S o] &5 oA} At
¥ o] &(Maiman, 1960) & o8] Z /2] &0 A]
7t i, g8 m gl dlolXe olg A &8

FHo M Tz 7)ol v n&H g o] Ao o
Aegol =RAov el soft laserglir '—*‘:L]
£ low level laser(Kert$} Rose, 1989), & A&
ol A7t e wel 28 S8R}
dela slvh At o s nEHeolxe F2
A HA FH o g AMEEM, HEFHYo|A
T2 de7A QAT EAHe 2 AHEHT

Mester®?} Yaszagi-Nagy(1971)7} & o] A A}
7} Bl Fdel ARE PG En

g o, AEHe ol Mo YA zH I v



& A A A=A FH(biostimulatory effect)7} 43
Hog Fe Aoz AZFHUHMester,
1973; Mesters, 1978 Brunners, 1984; 3%t
1985; Cho$} Cho,1986; Tominaga¥, 1990). ©]&
& AMSLRE PRARANALNESTLELE AE
Yol & 851 HI AN 2H R EE
Udez 3 oy APA d3rt AAHAHH
7, 1987; Pourreau -Schneider%-, 1989; Skinner
2 1992; otz A, 1992; A3 4, 194). AFE
o] A7ATE HEHo|HE FHEAANA &
£33 9o FAAY FE FE Aol
2871 Ao gt Bag dio] ofA rhEatA|
F3 Aejolth. ¥ Ag9] Aol HEH o
A ZAW7} 2| & frobd Eo] M EFA 2B
2 Hgon X2AfoldME 3 COS ME9
Hsp 70 #Ax ¥z 2 EHRE 2t 2
B, ZARA LY Addo] & JEE A o
gton 71dZ=A cytokined] IL-1B2] &} <
oz driE 3ol & el FFo2i ¢
ZAEe) e AT FARAANM BF FY
g A4 2AREE A& Ar vEbE £
Ae Aog F&2HJo a9 g x4
& REE W 543 23t dEeAd
el M o3 & 4 st

Aot e AR FlM M T8 9
& st MERA, o] MEe TYHRLE, ar-
angement ¥ remodelling £°] 322 A3}
g2 g 22 A4 2HI dHel e A
o2 Ha¥AcHDunphy, 1963). Aot EE
LA H tvpe 12+ I, fibronectin, proteoglycan
#} glycosaminoglycan, tenascin, elastin 2 743
AL FEES T 71AR RS w50 Wtk
T3 A fol M X = BFGF, keratinocyte growth
factor, PDGF % IL-1 ¥ 98 £/F9 #84 <
AES Aaksle  effector cell2%®  2HE-ghch
(Baird®} Walicke, 1989). “dfotd X7t W&
cytokine® FH o] T Mol xe} A E
2 2 A" #e] endotheliumol] 482 FH 19
ol i=. plasminogen activator, plasminogen, pro-
collagenase 5% w¥ste 9 712E g4
71e 2H4E gt A foldEEe] o 1A

LEE AEFH e 87 2 cytokineE ol 9] 5t
ZAEY. ZRRAHNA AL 7Aoo A
9, Z1AEAAE, F A fold 2o 7171 3
A, A 2% 7138 kel Frtst AV B8 7
Aol 37t FFasteol gt BFGFE 712 E
the ME2Se F71e doyH, v TGF-B
AN 7139 %2 IvMTIE Ao
2 B35 HBroudley, 1989). TGF-B& %7]
ol chemoattractant®A] 2H-8-81A] ¥HGroten-
dorst%, 1989; Brandes%, 1991), F-oll= 713 <]
%2 Z fibronectin, ¥4 $, elastin, decorin
59 AAE AfolA TN FHAsle Aoz
H 15 cHRoberts®t Sporn, 1987).

AAA e dFGA 2 AEFAGA NS &
A3te AGH X7} o}Fg cytokine R growth
factorg o], o] Eo] dfotM X 8% % F
A &xo 2AFAHAE Ve e, A& oA
ZALY] A folM Xo] diF AYAE AFEARZ
Azt Ae FAEN 3 FHALERT o)
Ak, HAMZEGE B A Kol
¥ BHENLE FAE £ gl 2y By
AEGA ] B M E2H o] A RAe] Pl o
stde A &2zl vk gl

AR SN, BAHE, 7H49 (mesen-
chymaDA X 2 33 4|3 Ate]o) positive T+
negativedt A 3.E0| FEELEMN o Y&
A GAEC] AR SRR dAFsA dojue
dde] FHAolth tREe MAzAE AEZY
FEAE IR Bt 2 AE7 AEWE HE
gogn EARAMEAAM2 AL} transcription
ZAo ¥3lE frste oz gelA qith o
He AlsAdge] 7|HoRE YA HEA
e HAnAAst 2RsAY, T48 fAR
gdol Sy Aol 7idtm geiA Q.
CytokineE2 FA A ¥ol| 2t&slo] & cyto-
kine®] W& M7= oz A3 AA 7L
o) Bxet g A foh(Davidson, 1992).

ZA o £l A &4 FAqA ¥
Zolo] Hyuro g whd 1ol intrinsic ¥ extr-
insic 93217143 complement cascades’}t
AL ZLE| A B, 3R] Rol 883 8 initiator
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Eo] #85o] Y&HGrotendorst, 1992). &, %
@AM dAwe TGF-u, PDGF, platelet-
derived endothelial cell growth factor %
mitogenE< ¢ #2A fAZ o] AR
S Aol XS 22 MEY 89 Eo
Hog ALl NEEHE 2 AT o5
A 7T DAV XS g uet ST
79 M E7t BFGF, TGF-B, PDGF ¥
TGF-¢ 5% ¥%%8 mitogen Z angiogenic
factorg& A/t icH(Riches, 1988). A4 &
o] Z7|GA o dAHEE0] FAAdo 2 RE o}
ZF dEdvde RAo2ZNH o] AEEo] fest
£ PDGF, TGF-B, TGF-a& 33} cytokined
2ol FUAARFAY A T8 9L sl
AL F3E + A Matsuocka®t Grotendorst,
1989). =3 AFAANA = F9 2¥xA9 3
e} Aol dojub=dl, 71 -] FAHHA se-
quester FElE 712 9] proteoglycanel 73t
Agso] ¥ BFGFe} TGF-89] f2]71 Yo
W (Ruoslahti®t Yamaguchi, 1991). =3 A&
ol = BFGF¢ FGF homologue, keratin-
ocyte growth factor, TGF-B ¥ PDGFE Aj4t
519, endothelial cell® PDGF9 TGF-B& A4t
3t , F AEENS A58 0F olE factor
9] wdo] 2AEHAG. AL F AzdAe
tH5d (multiplicity) & VFebi®, BFGF(Broad-
elys, 1989)% TGF-B(Shah+, 1992)7} 2733
#o] Z7|GANA 53 788 48E st A
o2 BaEn vk Eg FAXFol BAs:
cytokineg  Alelele  FE3  FEA (redun-
duncy)< YERHo], v ThFe FH F844
E R g ASFE0] AfotAESA 2 BA
g F2 7 Po] a3 AE fEske A
AGAAE TLsHA 843 A1 & th
o} ol 2 7 2L AR T gl
o9 FA HHFE FAERFHANA AR F
A A7 2AANARY S APsA doh
(Reches, 1988). ©] M EXEL2 7]AgyiE g
TGF-B&}t o] ojn] EAjsle AALE &3l
FzAog RAgneH, AR R slolA
& A = rate-limiting effector cell?] 9&&
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ste Aoz &#A  UthLeibovich® Ross,
1975). W] FA AP FE AFH o2 A A}
% FAAFe &xoe e ¥l gle
o M X BFGF, TGF-B ¥ PDGF-like
moleculesZ X3 growth factor®} cytokineS
ol 717 F2% source® ¥8lA o™ (Wahl
%, 1987, Wahl &, 1989), ©] QUx5L fibro-
plasia®} angiogenesis7t ¥4 35 =4 glol A=
tEE AR FE3t dAAXE FA4 Ay
THET Az o8 doll oA M fobA
¥ 997 9 24 FHFES Z3d F3HE
& o]®E Aoz K
A BY 7 AT BT 5o A
AN T8 HAMERZA ZLaA|e 117
AolM e & AolE HY &, T4
AEZTAY 2719 1-2Y Alolol 4749
g
[¢]

)

it
> do -4 ofr
Mo o r & ¢

FH-9o] RS0} AHF gankg
o 2324E dod)e WhiH, cytokineS &l
55 g Fle AE2 vl o

dto], dZdAlel 27w wesln AP
H3E do Mot} ojg} g dAM X
EAEe HY 2 R Al7[7F 7-10¥
A2 A &390 KolxAHPAI7] E Hfo}
Axe) F23 st A7l dAehH, E=3
IL-1B, MIP-1a, MIP-1B, TNF-q, IL-6Z5 8] %3}
71924 cytokine °©]9o|%= TGF-B, PDGF,
FGF$} & growth factorE Wol o3+, A&
oMM EE HIE &AFHY HEE AU
GFE FozH, vl thFsHAl 45 2 FAAA
o] 4L 2HE 715E ZEHParslow,

994)
2

o3

% a

[u—y

AR A& | HRALRZ 71 & Al
FIFAEAEAE JeEPAYE WM X = RAW
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ABSTRACT

Effects of Low Level Laser on the Proliferation and
Gene Expression of Fibroblasts and Immune Cells

ik-dun Lim, D.D.S., M.S.D.. Keum-Back Shin, 0.D.S.. M.S.D., Ph.D.,
Bok Choi, D.D.S., M.S.D.

Department of Oral Medicine, College of Dentistry, Chonbuk National University

The growth and synthetic activities of fibroblasts are regulated by cytokines and growth factors derived from
activated inflammatory cells. Stimulatory effect of low level laser(LLL) radiation on wound healing seems to be in
part due to direct stimulatory action on cell proliferation and synthetic activities of fibroblasts. Also indirect
stimulatory effect on the fibroblast function through inflammatory or immune cells is another possible mechanism of
biostimulatory action of LLL. This study was performed to determine the growth rate of human gingival fibroblasts
obtained biopsy and culture, fibroblast cell line, and immune cell line by using [*H]-thymidine incorporation test. And
gene expression pattern was also analyzed by using the DNA probe such as Hsp70, IL-1P, MIP-1a and actin cDNA.
Proliferation rate of gingival fibroblast was increased by LLL irradiation, but no more effect was added by LPS or
I1.-18 pretreament. Enhanced Hsp70 gene expression was found from gingival fibroblasts and fibroblast cell line COS
by LLL irradiation, which was not more increased by LPS or IL-1B pretreatment. LLL-irradiated promyelocytic cell
line HL-60 and macrophage cell line RAW264.7 showed significant stimulatory effect of proliferation rate when
compared with respective control. However there were no changes in growth rate of other immune cells tested in
this study, such as B cell line WR19n.1 and 230, helper T cell line Jurkat and HuT78, cytolytic T cell line CTLL-R8.
By LLL-irradiation Hsp70 gene expression was increased in RAW264.7 and HL-60, not in CTLL-R&. And IL-1B and
MIP-1a gene expression were induced only from LLL-irradiated RAW264.7. These results led us to presume that LLL
radiation may affect to the immune cells, especially to macrophage, through which it might promote wound healing
process.
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