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{Abstract)

The purpose of this study were to déggymined the effect of laser irradiation on the fibroblast activity. Cuitures
of 3T3 fibroblasts were subjected tq'!:_i'él'iu'ﬁi Neon laser(632:8 nm) irradiation of various energy density. On
one, two and three consecutive days the fibrob]aét monolayers were irradiated for period from 0 to 32 minutes
with 8 mW of average outputv powér. The fibro_{_)lasi aétivi_ty was determined by the quantitative assay of MTT,
SRB and NR after incubation of the fibroblasts for 24 hours: Results show that exposure duration from 2 min
to 32 min could increase MTT at three consecutxve days, whereas control and 1 min, oné and two days irradiation
had were not incresed. The SRB’ and NR were incresed at two and three consecutive days from 2 min to
32 min, whereas contro] and 1 min, and once radiation were not increased. These result demonstrate that
energy density from 048 to 7.64 }/cib could ,inbrease',cellular- protein contents and fibroblast activity at more
than twice irradiation of laser, whemagsiE low energy density {less than 0.24 J/em) aﬁd once irradiation of laser
had no effect. The results suggest that .the beneficial effect of the He-Ne laser with adequate dose on fibroblast
activity in vitro.
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8%ich. ¥ & Eagle’s minimum essential medium
(EMEM, Gibco, USA) = 10% fetal bovine serum (FBS,
Gibco, UsA) 2 pe_niciliin G(25 unit/mb), streptomycin
(25ug/ml) R. fungizone (0.25ug/mDg& Estal i}
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S He-Ne #°|# (Helium-Neon Cold Laser Stimu-
lator, Model PDT, RTH# TREAAHL, Mera, To-
kyo, Japan) & AH8-3ich. Hoh FH&Ho) 30 mW,
HEEY 85mW, FEYE 27W/mot RYEE Class
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Average Power (W) +Time' (s)

Energy Density (J/enf) = : . .
Area of Irradiation (cn)
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1) MTT AFEH

Mosmann(1983) 8] 3ol w2t well 3 A E+& 2X.
10' cells/mlo] =% ZAshel 1miH well platec)
EF3I 24413 YT ¥ Fol A& AP} 24413
Bt v e MTT(3—4, 5dimethy! thiazol--2—
YL —2,5—diphenyl tetrazolium bromidef;lmg/m_i, Si-
gma, Saint Louis,'USA)' SOp:g/m_l?} .‘E@E BH‘%}"‘:"H%
wellg Iml4 Fol A2t wiskaiQiny. W wiopel &
w231 DMSO (Dimethyl sulfoxide) & 2ml/welld ¥
ol 58 4& WA ¥ YHY MTT formazan &
o] % FEA(GSm 2 FR=F 34N AT

2) SRB A &E-4

Well plate® 0.9% NaCl#% 1 ml2 ﬂ% X, 4te
15% TCA(trichloroacetic acid)& .1ml- %ol 334
(4T)el A 1AM Bk walste] AXE 2R 1
At % TCAR ¥z 22& 82 53 £330
ol A T F 1% 4ol %<2 04% sulforhodamine

BE 200mi #std 22e] wello] WL 143 FF
Aegch 12 30 F 1% 2402 oA 3 A
ojdick E7IE AAY ¥ vz ALY 10mM
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Yol Mg AW ¥ 1% glacial acetic acid—50%
ethanol & welld 2mi# Wol 15EI W&ol A8}
3A% B9t E8A4ANY £4 8 neutral redd &&
8Art. $2% neutral red® FAEE BF B=A
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77}2]9) i3] W E eojAE 18] ZALIL 24
A7t 338 -4 29¢ MTT, SRB % NRY §35&
Table 1 ¥ Fig 1% @tk dolAe) ohix Ao
& MTT, SRB % NR9 &#3%71 aolrt lex&
THE7] 8 ol 4z JEFIEAY A MTT,
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Table 1. Means and Standard Deviations of Op-
tical Density- (2X/10~mlla/ml) of MTT;
SRB, and NR Assay with Ymuoa Ene-
rgy Density at Once Irradiation of La-
ser

Energy Density  MTT SRB ~ NR ‘

( Jfcud)

0 158+ 004
0.24 160 003
0.48 161+ 0.09
0.9 161 009
191 157014
382 162+ 004
764 163+ 0.06

166+ 0.04
L 170014
1743005 °
177+008
- 1.80£0.02
"170+ 003
1 171+ 002

1.83+ 0.02
1.85% 0.04
187+ 0,01
1.89+ 0.02
187+ 0,05
1.804 0.05
1854 0.05

Table 2. One-way Analysis of Variance of Op-
tical Density of MTT, SRB and NR with
‘Variuos Energy Dengity at Once Irra-
diation of Laser '

Source. DF. Ss MS F P

MMT 6 0096 0016 2667  .9435

SRB 6 0147 0025 23205 0902
NR 6 0380 0063 14296 2715
2

' o MTT » SRB.® NR

-,
o
x

Optical Density

-
F-3
T

1.2

] 1 L l ; 1 ; »
0. 024 048 086 1Pl 382  7.64

Energy Density {d/em 3}

Fig. 1. Difference of Optical Density of MTT, SRB,
and NR assay With Variuos Enetgy Density
at Once Irradiation of Laser.

2. 28 A ot

77HA9] A Y82 2430 Y22 o)A
23) FA}8tD 24213 AAE ¥ Y MTT, SRB R
NR$) $# 5+ Table 3 R Fig. 29 23tth. o1& 94
BAEAY dile= MTT $#35& 499 27t &
A2} SRBEZEE oA Yo we} #9)3 ol
BA2(p¢.01), NREFEE oA Uxo) G} fo e
Aol & RATHP<001) (Table 4). ©]& Duncan F3
AP A3 SRBFFEE WA YE 048 J/ool,
0.96 J/ed, 191 J/ewoll M thRFRT Ro)3A F71E
A3t(pC.05), NREZEE 048 J/cdf, 0.96 J/orl, 191 ]
e, 382 J/ent R 7.64 Jien Q) oA AEoA dix
ZRTH #2430 27HERAH pC 05).

Table 3. Means and Standard Deviations of Op
tical Denaity (2X 10+ cells/ml) of MTT,
SRB, and NR Auay with Variuos Ene-
rgy Density at Twice Trradiation of La-

ser
Energy Density MTT SRB NR
(Jfed)

0 158+ 004 1874003 163+001
024 1674009 186+004 1714005
0.48 1691003 1971001 188+ 0.03¢
0.96 163+ 004 1931004 190+ 0.02¢
191 161+ 008 195+ 001 195% 0.04+
382 160+ 008 189+ 003 1.8210.04-
7.64 158+ 0.06 1.821 0.09

189+ 0.04

* * Significantly increased than control group(p{.05).

Table 4.. One-way Analysis -of Variance of Op-
tical Density of ‘MTT, SRB and NR with
Varivos Energy Density at Twice Ir-
radiation ‘of Laser

‘Source DF.  SS MS F P
MMT 6 0341 0057 14312 2709
SRB 6 0320 0055 50852 0058
NR 6 2191 0365 173457 0000
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Fig. 2. Differnece of Optical Density of MTT, SRB,
and NR assay With Variuoa Energy Density
at Twice Irradiation of Laser.

3. 38 =A@t

77428 oAl WEWE 24N JH e Yol HE
38 2AMBT 24A12t ARE F MTT, SRB 2 NRS)
F¥458 24% Fohe Table 5 ¥ Fig 3% 2R,
ol8 YY BURMP AW MTT F3=(p(001),
SRB #%3%(p(0D), NR FF=(p 00D EF A
ol Wt £ % 2ol § R ATH Table 6). & Dun-
can THEMAREAP A3 MTT FYE: ua U
048 J/of R 191 Jdeld dizFych foldA 3
783 (p<.05), SRBE oA Y% 191 J/eniel M9
F2=7} Oe oA der S 718 (p
{05), NR §#=& o=l Y= 0.48 Jser, 0.96 J/c,
1.91 J/end, 3.82 J/enl R 7.64 JeolA REFRG #
43 Z7HATHp<.05).

Table 5. Means and Standard Deviations of Op
tical ‘Density (2X/10" cells/ml) of
MTT; SRB, and NR Assay with Vari-
uos Energy Density at Three Times
Irradiation of Laser

Energy Density MTT SRB NR
(Jfead) -
0 158+ 004 1832004 1652005
0.24 174+ 001 185+ 004 1.81+0.06
048 182+ 003" 188+004> 192+001-
0.96 180+ 0.04 188%002° 195+ 002
191 181£ 007 197+ 001 198%0.07¢
382 . 171+007 188+001 1831002
764 - 1724006 187+004 188+ 006

#*  Significantly increased than control group(p<.05).

"Table 6. One-way Analysis of Variance of Op
tical Density of MTT, SRB and NR with
Variuios Energy Density at Twice Ir-
radiation of Laser

Source DF. ss MS F p

MMT 6 01257 0210 80688 .0007
SRB 6 0378 0063 63557 0021
NR - 6 . 2188 0365 176206 .0000

2.2

[«rMTT - SRB & NR

Opical Densily
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: ! 1 1 ! 1
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Energy Density (J/cm?)

Fig. 3. Difference of Optical Density of MTT, SRB,
and NR assay With Variuos Energy Density
at Three Times hradiation of Laser.
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MTTHREAE AEs 3434 ¥4¢ 39% &
e 42 Yoz PN aYo) st o
P J&E AXW v ESSe)ole) TR AL (suc-
cinyl dehydrogenase, SDH)l ¢} 8o} @) g4
MTT7 4¢ #84 MTT formazan_‘?_i @:%!5-]1"3-
AAel 71282 Yes Y4SE formazand W&
HE MEY o w]AGch et MTTEY forma-
ang ol W% FRE7} B4F MES) RUET
sasn ¢ & ilc}(Mosmann, 1983). SRBA %&
e 93 TE o2 PN 2F DAY Peold)
ol Wye Yikges MTTEANT R&Y wyos
A7)5)3 Slom MTTE 3} vls23o] R7 SRBY o]
YA PEHoITh, T AR plate® FFAM F7
WA RBY 4 deng AW d4zes A
HRAYE ¥ 5 A 2o vy ojgd BA
olmz Aenyol YR o BAE ANDE HA
2o PGP ATE PAY o4AF SAse Rl
(Keepers %, 1991 : Skehan %, 1990). NRAFEA
e $HANE olgstel XS S5RHRLd ¥
WY GHAFL 3R Qoo AEedde 01

M sodium hydroxide &6l o)ata] gsjsin], Gy

Ao} e 2R T 4 A AESU 4% 2@
AN 99 Y& FPshede of PYol sy
@3 wgA 53 #el3cH(BorefeundSt . Puerner,
1985). WA & YUAM He-Ne el 2A} 4
REHMES] BA olAE G Hebaty) 98 MTT,
SRB % NR FFENE A9ch

2 A9 A3 HolNE 18 ZAY Aol WY
AHEAZY §Ao) 98¢ 34 Yoy Ho)Ag
23) ZAH1& o SRBS 457} o1iA) UE 048~1.
95 J/e f X #2187 Z7kslo) MERAS) B7HERL,
048~7.64 J/eme) ofiz] Y4 NR HFFE7 &
s)3hA) Z7ketel AE DR Fol F7HHYUT Aol ME
3% ZAE 4 duvix 9= 048 ¥ 195 J/eni ol A
MTT $3=7h #9874 $7h83 1.95 alo)A] SRB
EF3=7} frolshl -3 7eo] 0.48~1.95 Jodef ol
oz Yxois MEFHo] FEsiNes, 048~7.64
Jeis) ohix WxolM NR FREZ} HsA 37
ste MDY ol F7hEUTH 048764 J/enol
olzE fx YL B8} 048~191 J/ote) izl Y

£2 28 ol4 He-Ne #old& ZAREM WY 4
#RMES & 3 u)E@Eseotse] SDH ¥4l 27t
sn AEgdFol F7isje] 313 Wi} HA2AEY
4L dolAY YA WEs} A Nwo) JP§
e Ik

olEld At @8 12mWe) B4 HeNe HolN@
Agial 5 Jedsl A A2 ZAG AT TER
=glote] DNAYA 0] 50—60% 27199k Vacca
F(1903) ¢} B3, A2 X 0.55mWH A 5.98mWoh
ozt BHYES 30&0A 1080 o2k ThoFg
ZU0.2 He-Ne #ol A& XM 23t 291mW ©l3t9|
SYE9 AT 302 R 289 ZHAH HHE
A x2} F4le] 485 R van Breugel® Bar (1992)
2} R HeNe #olH ZAZ AE5Fo] Z7H3d
M Z g4 o) FUHUTHE Lubart(1992) 9 Karu(1989)
ol B3, Ad{RAEo] 12 /e (10mW, 10%) 2 He-

Ne #ol48& =AY A% WELAEY §A4ol 37}
sAom e 48 AL ¥ A 4EEY0] 22
5?%1‘?’\-: Soudry £(1988)9) BT, HHEAZ) 12
J/cm'i He-Ne ?ﬂ"lz‘l& AV 24X & ARE
AES B 223 v A% YA F4Q
t} Pourreau-Schneider $(1900)8) 231, vhF A
A4 2A X He-Ne #lo| 4 3 GaAs &0l NE ZAVY
A HlolA BAMIZI0] BrHee] whet HE e} FAol
Frpshe AYE A GHE ¥ $(1993)9) Rust Al
Y3k ek ’

P o $(1993)& WY A& HREAT o3
7HA) F34:9) He-Ne 1013 % GaAs #ol A& ZAG
A3} sjol R ZAMIRIS] F7hgtel et MES] @Ao)
Z7ske e RAoY AXY Fof wah xelr}
Qo] YeE FAE 92 Rk BUHAD, Haas
F(1990) & AHg A M X8 W F3te] He-Ne ol A&
ZAY @3} XS F4o) Yol ok Bast
2w, Colverst Priestley(1989)< Abtsl W% H&
ZAEo) He-Ne #Hol A& 19 33 39 2AME A
doln ZAbb FehA /A, SelFloluxF
(GAG) ¥4 $ol 9%& vINA ZHTIT LI E u}
211, Hallman $(1988) & 0.9mW2} & 28 9] He-
Ne #lolAl7t JREMEs] Bl P8 72 Y
ohil BRI, Castro $(1983) & Ab H¥9 MR
EALE wFEe] aolM AIH AR FYYPAFol
Bastgc wasied 2 Aye) As} And A



HolR itk olsh e YW A HolAY AT
347} o)A 71790 %4 R sl o1& (Beckerman
¥, 1992 : England, 1988) 313 8 a4, & HUE,

ZAAZE & i) Y=} ZAMIS e 2 &(Contine-'

nza ¥, 1993) 81 gloo], Fahd YA HolH4
iz} Yo 2}&(Kana %, 1981 #1 U §-§ 8] do)
¥ 9 olgo] A% Aol B4 F oA Bt
2 AelM 49 24% D21 24 Y A}
937 geos 4Aeg.

M AAEAEE oz B Aol HolAs
N YEel 24 WES wa Wy JRZHAEY
@290] G- 0kr}, 048 J/enoll A FE] 7,64 Jrcnfol]
olz& oz Y2 28 o] He-Ne 2fol 1 & 2AIG
A% o HREHMEY HEH BAGY N BUSE
FMNA HHEAZS BYE 2T AT AA)
ALE ¢ F ANk

#o) N 9] 71 A HAo| chofaly) whiol oz g
ZH9) oA ARE H¥ol s HE4RAE
Lo AR BT BAS U AT §FE
Fshe Aol olFolA Holxs] FYAF &Fol
MAE g viac

v.a &2

. He-Ne #o1A 24p7h i} A 2HES ) o
N Y& F987) AN MY 373 AR2ATN 7
Fhajel oiix] Wxef et A% He-Ne Hol
(6328nm) & 212 13, 24417 2k 28 R 38
ZAVBIIL 24A2 WY ¥ MTT, SRB % NRE A
FE NG A3 18] 2ANNE ol Aok 4R 2T
MTT, SRB R NR®l §3=o) 98§ 72 dston,
24412 1A 2.2 28] FAYE Wolli= SRBS] FRE7}
048 J/orl~1.91 J/cnf ) X, NRS) FHEE 0.48 J/ent o A
HE] 7.64 Jorl o] ol 2z o X WE o)A Th 2ol ula]
RelshA 8o (p(05), 244131340 2 39
ZAG ASe MTTS) F3E7} 048 Jed 2 191
Jeniol A, SRBS} FHEx 191 JemolM, NRS &%
7} 048 JerolA HE] 764 Jiewol ol2y ohiz]
WolA tlzFel us) felstA F7reAc (pd05).
o8 8 ZATe 28)01 ¢ AFY A9l 048 /e~ 191
Jerel oz dEofH HAZAES £ U nEDs
2lo} SDH®Ao] 713k 048 J/ed o) MRE] 764 )/

cfol Y oAl UM HEERYPo| Frisjd

‘He:Ne #0147 MY AR 2AES) €49& 3343
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