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Photobiomodulation Action of the Marginal Irradiation of High Intensity
KTP Laser Irradiations on Monolayer Skin Fibroblasts
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Abstract In this study, cultured monolayer normal human skin fibroblasts ( HSFs) were irradiated with the
fundamental (1064 nm) and the second harmonics (532 nm) waves of Q switched Nd: YAG laser beams, to study
the photobiomodulation of marginal irradiation of high intensity laser beam, For each laser beam, the power output
ranged from 0. 2~1 W in pulsed mode, and the irradiation time was fixed at 20 s. Cell proliferation was performed
by 3-[4,5-dimethylthiazol-2-yl]-2 , 5-diphenyltetrazolium bromide (MTT) assay immediately after laser treatment 24
hours and 48 hours, respectively. It was found that high pulse energy irradiation results in small survival rate and
large damage radius, and HSFs proliferation was significantly promoted after 24 hours/48 hours 1064 nm laser
treatment with 100 mJ and 150 m] pulse energy, but significantly inhibited after 24 hours/48 hours 532 nm laser
treatment with 100 m] pulse energy. These results indicate that there is the photobiomodulation for marginal
irradiation of high intensity laser beam, which might play an important role in the long term effects of laser surgery.

Key words mechical optics and biotechnology; photobiomodulation; fibroblasts

IS HH#E . 2004-04-30; W H & HE B #. 2004-05-20

EeWE . REJOCEES 2002 FEBH R E B K B RPEHEE (60478048,60178003 F 6027812) )" AR AR
P2 ESE S H (200114800 F1— T H (20031526) WK ABRERFE A MESEM AE“TH T+ IR REAL EFE
£ (Q0208 BEB MM H .

EEEN: B FAI9—), B, EBMBREEEE N EX LR ZWM IR A, BN B B BOE X A Y 40 M3k 8 B
BF3¥ . E-mail: kenneth_wong@163. com

* AEBE R A . E-mail; liutcy@scnu, edu, cn



724 g 5|

" K 32 %

1 5 &

B R R R BRI EBOEE %4 22—,
F T 115 R R A 4 8 3, 45 R U B U SO B AR 4k 4R
AR AT 0 A B 25 IR O 38 I 1 B
RHEHE OB WA N, DA EREAR
(TMLR) 2 A F & g 0 L Gk i RE ¥ — F AR REF R,
U JUL ot A8 0 R A 3 G 1 K B 0N BF g R B, 44t
BOETIL. # TEN G EE R LW IEE"Y, mH
KTP £ 50t 5 28 486 (320~400 nm) [ # 6
FTFLAT LA 75 B4 4 14 W 8 A 1) B 45 080 ) W il 8

SREOER UM G YA R . OIS EEAR
Hh, 3248 4 4B AT B AT 4 A R T RS B B IR
RIGHWHE, s KERFEUASBERE. SULME
HEAR M E A W] RE B I AF 4 50k R 4 4 T i
FELSD L NATTIE 5 95 10 5 2 40 IR BF 5 40 )
ZWMAARE FTHERMITBHMUAES, K
Ohtera %810 & B, 8 ful 310 i A #77 B AN 2 40 MO SE RS 19
M — SR L 3 N A 356 40 M IR 1 5 5 155 . R, BT A
PR RBOERR T B G Y H 2 8 T 41T 23 )
Ab, Hoh GG 145 0 4H MR R A AR YA
fERY . Ay 8, ¥R EOEH &M E A Y iRy
YE R FR A SREOEAE Y 1R . SRIOE B 48 45800
= 20, (H A Ui MR R B — e B IR
B I, BT DAA Ry SR O A= 4 98 5 1 2 o s SRR
e BN EERET

KPR EBOEM AR R RE &3k
PR 2 kR RS A i) 2 4R v T T U R
BOBH th 258 BE AR, (HAR DA AT R EREOEEY
W VER . &H&iE,T. Ninomiya 250 F g ¥4 BIRF 57
TARFKMPEER I Q T K YAG B0t X £ Bk b &
TE R REIR . A ST N 2 B2 0k AT 4 4 ffa (HHSF's)
BSR4 MR AL, AR R E Nd: YAG HOL GE4T
A F KTP £ 57306 (56 B85 A 6 A8 8 153508

2 PPRPRTT
2.1 WM

AR HSFs 19 A Il K2R 2B, EFRHBEH
37 CHI CO, MIRBIA BN SN MER., HFREN
WY 1.9X 107 mol/L WHEBEE M 6.8X107°
mol/L ) WA TR, &AL 1000 /M4 1L ¥E 1
DMEM(Gibco BRL, Grand Island, NY). &=
Fofs — A, B (Gibco BRL) i & ¥ B R 1. 25
mg/L, Br FI 0 40 f 359 5 25 4 35 8 . ¥

HSFs U N 1 X 10* (AN/FL) #EF A 96 FLAR
(Greiner, Germany), 2R J5 1% 3% 24 h ik 40 ffg NG B2,
DIE B IRELE . JRIRET, AL B3 B B s ot s 1
JE BEBIMARE L, MBS R = KA« B B A
2 7E Y6 RS S 20 A DY B0 A e R (MTD) 3 47
RO AETE . 24 h KD A0 48 h & I 41 43 51 F-4k
SEHE R 24 h A48 h, SR JE AT IR A .
2.2 HAEH

fiFF Nd: YAG # Q #0%2%8 (BT-200; ) ML
AR5 107 F 9 9% B A 7 ) 7= A A Bk b )6 (1064 nm) Al
550 Bk of o6 (532 nm). F fE & 3t (J25LP-1;
Molectron Detector, Inc. Portland, USA)M &R EF
MEOLRER . FEGTET, PBEOE R M FAR L O,
FEATBEES N 2 mm, OB R AR E 4 0. 8 mm, X} F
AP, Bk ob fB & 23 51 24 100 m], 150 mJ, 200 mJ,
250 mJ, FRGIAR A N5 Hz, BE G B[R] HR [E € 7E 20 s,
2.3 Bt 5T E HSFs 40 A i 1 A0 1 s 4 Ml

R MTT B 3k % 80 B 5T 5 347 40 a3 o
B, HEBm T aEE, LA &FO.5 g/L
(1.2X107° mol/L) MTT M550, 2 mL,JEH3 h,
SRR G35 2L, A0, 2 mL/FLDMSO DA 75 i 1% 5,
ZE 5. R (Model 550; BIO-RAD, Japan)jlj &
€75 VR B % )6 8 (ODugo o) » %W 06 E 1E L T 40
B, WEBEOLE, B O IR S 40 i B B
ER,

WEMMEN IR 24 h F1 48 h #4147, iA M
BREERAH ] (BB AL A T A .
2.4 HEHE
2.4.1 SBRERELALHEANE

R T KR BOEI G YR R A S AR
EEOCHAEMHESERMRERETERLE, O
BT B — N 58 B ORI A 2k 42 LU 43 1 )
& D7 EAHEOEHR R E X, R GEE ra BDE
BB R AR 1/ &b rye Z IR Bk op R
BRS040 M7 A2 S A W 1R 4R R A BB
R GHTHF & AD) K
w(2)?[D(ry) —D(ry2)]

2(rk 2 —rd) ’

Ko D) HEBE L r AR ER R w() FEE
RMEE, & 0.8 mm,
2.4.2 BRERBRHGF2

96 FL.4H i % 7% AR A FL T AU 32 mm®, fRIOK
SRR 40 M 35 53 W BE , o RS 65 R 48 495 XS0 )y 2
"R ra KIBEIE, BN R fE3E % SR R

AD = D




53 -

SRBOE TR G B B Jik R £ 4 40 I 6 A i I v 725

SR = Pmer o 100045 = 32—74T  100%, (2)

OD oy 32
R OD usee 1 OD cone 53 31 07 6 B ST B I 5L 199 HR S
ZH S AL TG B L AR B BP R A TS %R SR W] LA
R LR X
2.4.3 HHE

R 7E 0] LU A X IR G L RAV R RR

OD 24 h/48 h laser
OD 24 h/48 h cont X SR

F ' ODos 145 b 1asee T OD g 145 1 come 53 B R R BRI 24
h/48 AT HME HAN BB E. R ERR

IS X N SR EH ., JRHE OB R MRE,
,n‘ﬁ]‘*ﬁﬁﬁjﬁﬁéﬁﬂﬂxﬁ HEAMMHEE LA
B PR I R 3 %ok O AR o Bl DA BB IE .

WHEERA SPSS A #T I R
%t ¢ KB o M it B R SR MRAV, 3 P<<0.05
W AR SR BE 2R .

RAV = X 100%, 3

3 4 R
3.1 EE¥
FH A 22 B BB LG K 100 6% W %8 HSFs 75 )
HEJG 0 h A1 24 h WIEABUAE. [RIET, 23 5% W # AR
H{Bikmﬁﬂjﬂ@ 100 mJ &R{*ﬁ‘ég,mﬁfﬁﬂﬂﬁﬁﬂﬂﬁﬁ
TRHIBOLE 1. (a), (b 4512 1064 nm F
532 nm BOLMH RS MBH R, BHhRBEN
BRI AR, ANEI B, B E R4 KIS ZER

K ;5(0),(d)K 1064 nm 1 532 nm EIEIEE G 24 h
B A, W OQRBRGXIBE S EER,H
() W45 X IR AT 4R BB 70 B .

1 aRTES B GROR A 100X, #i ki m
6 K3 40
Fig. 1 Morphology of cultured human skin fibroblasts

(HSFs) observed by phase contrast microscope

with 100 times original magnification
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Table 1 Acute survival rate and radius of cell damage immediately after 1064 nm or 532 nm laser irradiation

Group Pulse energy /m] Survival rate /% Radius of cellular damage /mm
IR1/G1 100 88.2142.10/89.54+2.13 1,1140.14/1.03+£0. 14
IR2/G2 150 84,17+2,67/85.63+3.21 1,2740.16/1.21+£0. 20
IR3/G3 200 79.36+2.86/81.95+2.90 1,4540.17/1.36+0.18
IR4/G4 250 73.70+3.01/77.63+2.01 1,6440.17/1.51£0.16

Notes: IR represented 1064nm laser illuminated groups and G represented 532 nm laser illuminate groups.

Data were

represented as mean =SD. Decreases of the survival rates in all groups were statistical significant (P<Z0. 05).

®2 SAAREESBHEGFE r LZHHFE Dr. HEEZEHFHFE AD

Table 2 Dose on the border of damage zone (Dr;) and average dose on survival HSFs (AD)

Group Pulse energy /m] Radius of cellular damage /mm Dry/(X10% J/m?) AD /(X10® J/m?)
IR1/G1 100 1.11/1.03 22.79/36. 32 10.17/15. 90
IR2/G2 150 1.27/1.21 9.71/15.45 4,20/6.68
IR3/G3 200 1.45/1. 36 2.80/6.17 1.18/2. 62
IR4/G4 250 1.64/1.51 0.55/2.01 0.23/0.86
3.3 BAERABSH B HABRGER rd £Z 2K E Dry MK B
F 2 TEEZ S Hz ORI WA ML ZERS  ZAWTFHRE AD, R85, Dry MAD HEE
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